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Preface

Since thousands of years, humans have been experiencing traumatic events, leaving many victims
and those who come to their rescue with emotional and behavioral disturbances. Just in the last
decade, we unfortunately witnessed many of those events, to which people could be exposed to
during a lifetime, occurring all over the world, serving as a cruel reminder of their unpredictabili‐
ty and their frequency. Whether it be natural disasters such as tsunamis that devastated the coasts
of Japan in 2011 and of Southeast Asia in 2004, the various terrorist attacks, acts of war, and vio‐
lent crimes, or the many human or technological errors occurring on a daily basis, traumatic
events make countless victims each year. The events, beyond the regrettable deaths and victims
that they entail, are the basis of the etiology of post-traumatic stress disorder (PTSD).

In the early 1980s, the Diagnostic and Statistical Manual of Mental Disorders (DSM) and the Interna‐
tional Classification of Diseases (ICD) included PTSD in their taxonomy and nosology of mental
health disorders. PTSD has since seen several revisions of its definition. The detrimental effects
and high prevalence of PTSD made it a well-known and widely researched theme.

The collective work you are about to read presents a biopsychosocial perspective of PTSD and
offers research results from quantitative and qualitative approaches as well as from different
schools of psychotherapy (i.e., psychodynamic, humanistic-existential, and cognitive behavioral).
We believe it will be of great interest for researchers, clinicians, and graduate students working
with PTSD or wanting a starting point to do so.

The first section covers some of the latest research on brain structural and hormonal changes
(Starcevic, A.—Chapter 1), showing that biomarkers may indicate the presence of PTSD, a predis‐
position for, or an increased risk of, developing this disorder. The first section also sheds light on
the neurobiology of sleep disturbances in animal and human experiments (Wellman, L.; Ross, R.;
and Sanford, L.—Chapter 2) that have been linked to PTSD. Based on several of their studies on
the significant causes and predictors of hyperarousal in combat veterans with PTSD, Ginsberg, JP.
and Nagpal, M. close this first section by proposing a model to account for the symptoms of disin‐
hibition, hyperarousal, and attention bias. They also discuss heart rate variability biofeedback as a
promising intervention in reducing symptoms and argue for the need to study it (Chapter 3). Fol‐
lowing this fundamental and neuro-bio-physiological tour, you will find in the second section of
this book a focus on clinical and methodological approaches.

In a comprehensive and extensive literature review, Dugal, C.; Bigras, N.; Godbout, N.; and Bé‐
langer, C. describe the various forms of childhood trauma and explain the underlying mecha‐
nisms linked to the development of comorbid psychopathology and challenged interpersonal
functioning (Chapter 4). One aspect of childhood trauma is investigated by Simonelli, A. and Sac‐
chi, C. who were able to show that early experiences of emotional abuse and neglect have delete‐
rious impacts on the development of PTSD as well as on the development of romantic attachment
and well-being of adult women (Chapter 5).

The prevalence of PTSD is known to be higher in women and acute stress disorder seems to be a
predictor of PTSD. Guay, S. et al. (Chapter 6) run a study to verify the predictive power of full
and partial acute stress disorder (ASD) diagnosis for PTSD and to verify whether or not its pre‐
dictive power varies according to the gender of victims of violent crimes. They found no gender



differences in the predictive power of ASD and present data supporting the importance of ASD
diagnosis early on in order to prevent the development of a full-blown PTSD.

The victims of a traumatic event or of childhood trauma or of abuse are not the only ones at risk
for developing PTSD. First responders and rescuers often witness the horrific event and its devas‐
tating consequences and hence are also at risk of developing PTSD. Giannini, A.M. et al. share the
results (Chapter 7) of their study on the protective factors (i.e., personality traits, social factors,
and cognitive strategies) in emergency rescuers in three communities in Italy. Moreover, psycho‐
therapists have to emotionally and mentally deal with the trauma narratives of their patients,
manage their countertransference reactions (El-Husseini, M. et al., Chapter 8), and—from a hu‐
manistic and existential perspective—go beyond symptoms and diagnosis and work with the
meaning of the traumatic experience by focusing on the subjective experience of the patient in the
present moment (Vachon, M.; Bessette, P.C.; and Goyette, C.—Chapter 9). In the two case studies
reported by Vachon et al., though the emphasis is on the process and not the symptoms, we can
easily see that nightmares are part of the two patients’ suffering experience and that their reduc‐
tion in frequency is reported as a marker of betterment.

In fact, post-traumatic nightmares are recurrent symptoms and can be difficult to treat, hence the
use of medication with or without psychotherapy. Until recently, there were no meta-analyses
looking at the efficacy of such treatments. Levrier, K. et al. (Chapter 10) share their meta-analysis
on the impact of prazosin compared to cognitive behavioral therapy on the reduction of post-
traumatic nightmares and general symptoms of PTSD. They found that both medication and ther‐
apy were effective, with prazosin demonstrating a larger effect. However, Gerger, H. and Gaab, J.
(Chapter 11) argue that in meta-analyses, extra-therapeutic factors act as moderators and may im‐
pact the conclusions favoring one treatment over another. Hence, they say that no particular
PTSD treatment is proven to be the best and that even non–trauma-focused treatments may be
beneficial to diagnosed victims.

Finally, we would like to thank all the contributors who generously shared their work and who were
responsive and patient with the several back-and-forth versions of the manuscripts. We know how
hard it is to conduct sound research and want to laud your passion and efforts invested in studying
PTSD. We would also like to thank the InTechOpen team who got involved in this book, particularly
Mrs. Romina Rovan who made this project an agreeable experience by taking charge of all the admin‐
istration and publishing communication.

Last but not least, we want to thank our wives and children: Pascale, Noemi, and Sophie, and
Julie, Isaac, and Charles-Antoine. Without your patience, tolerance of our absence, encourage‐
ment, and love, we would have never made it.

We love you.

Ghassan El-Baalbaki, PhD
Université du Québec À Montréal, Canada

Christophe Fortin, PhD
University of Ottawa, Canada
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Provisional chapter

Structural Brain Changes in PTSD

Ana Starcevic
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Abstract

Chronic stress induces structural and hormonal changes in the various brain structures:
caudate nucleus, putamen, hippocampus, amygdala, prefrontal cortex in participants
with post‐traumatic stress disorder. Based on the results of recent neuroimaging studies
on post‐traumatic stress disorder, hippocampus, amygdala, and prefrontal cortex play
a key role in triggering the typical symptoms of PTSD. Cortisol, as the primary stress
hormone, together with dehydroepiandrosterone, tries to return the body to its original
state of homeostasis, but its disturbed concentration levels can modify brain structures
volumes.  The  scanning  was  performed using  a  3.0 T  whole‐body scanner  (Philips
Medical  Systems,  Best,  The  Netherlands).  Saliva  was  taken  from  all  examined
participants, for the determination of cortisol concentration and its effect on volume
changes of the examined brain structures. The strongest headache that might occur
during the day was marked on the pain rating scale (0–10). Hamilton depression rating
scale was used for rating the depression level. Studies are moving toward the recogni‐
tion of different biomarkers that would indicate the presence of clinically significant
symptoms and a predisposition or increased risk of developing post‐traumatic stress
disorder, which can be made by increasing the number of studies, number of partici‐
pants, and number of different methodologies.

Keywords: Brain, chronic stress, posttraumatic stress disorder, rats, psychosocial
stress

1. Introduction

One  in  two  people  will  be  exposed  to  a  life‐threatening  trauma  event  in  their  life  [1].
Prolonged stress results in neuroendocrine deficiency axis and defensive mechanisms are
weakened, and stress hormones are activated. Definition of neuroanatomical or morpholog‐
ical  substrate  is  crucial  in  defining  any  condition,  illness  or  disorder  in  medicine  and

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



psychiatry. There is almost no area of the brain that is not directly or indirectly affected by
the stress or trauma impact [2–5]. The field of neuroimaging has made tremendous advances
in the past decade and has contributed greatly to our understanding of post‐traumatic stress
disorder  (PTSD).  Recent  neuroimaging  investigations  have  shown  significant
neurobiological changes in PTSD. The areas of the brain that are different in patients with
PTSD compared to those in control  subjects  appear to be:  hippocampus,  amygdala,  and
prefrontal cortex. The amygdala appears to be hyperreactive to trauma‐related stimuli. The
hallmark symptoms of PTSD may be related to a failure of higher brain regions to dampen
the exaggerated symptoms of arousal and distress that are mediated through the amygdala
in  response  to  reminders  of  the  traumatic  event  [6–8].  The  findings  of  structural  and
functional neuroimaging studies of post‐traumatic stress disorder are reviewed as they relate
to our current understanding of this disorder.  Some volumetric investigations show that
some other subcortical brain structures are also involved in trauma impact such as caudate
nucleus, putamen [9–11].

2. Methods of investigation

2.1. Magnetic resonance imaging

Magnetic resonance imaging generally presents the most important volumetric and structur‐
al assessment tool in general evaluation and determination of morphological substrate in
post‐traumatic stress disorder. The MRI scanner detects the radiofrequency energy emitted
and energy level changes represent different brain structures. T1‐ and T2‐weighted images
are used for differentiating the white and grey matter and for delineating hyperintensities,
respectively. The advantage of this procedure is its safety in the first place, since it does not
involve ionizing radiation. Neuroimaging investigations mostly involve a magnetic field
varying from 1 to 3 Tesla (T). Various MRI techniques are available for clinical use such as
fast spin echo, high‐performance gradients, echo planar, and diffusion weighted imaging. In
a study of male therapy‐naïve participants with PTSD, Starcevic et al. [12] performed the
scanning using a 3.0 T whole‐body scanner (Philips Medical Systems, Best, The Nether‐
lands). After the scanning, all the participants were coded in order to blind the volumetric
evaluation team, and sent for the subsequent volumetric analysis. MIPAV software with
three integrated software tools (brain extraction, Talairach alignment, tissue segmentation)
was used for brain volume estimation. Volume measurements of the cerebral structures ex‐
amined in the study were performed on 3D T1‐weighted MR images (acquisition parameters
were as follows: TR = 9.8 ms; TE = 4.6 ms; flip angle = 8; section thickness = 1.2 mm; number of
sections = 120; no section gap; whole‐brain coverage; FOV = 224 mm; matrix = 192; recon‐
struction matrix = 256). Routine T2‐weighted MRI and FLAIR were performed to rule out a
mass lesion as a contributory factor to memory loss or cognitive decline. After the data had
been collected, the input data (3D T1 images) were transformed to 152 common spaces, us‐
ing transformations based on 12 deg of freedom (i.e., three translations, three rotations, three
scalings, and three skews). After subcortical and cortical registration, we applied the sub‐
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cortical mask to locate the cortical and subcortical structures of interest, followed by seg‐
mentation. The total, absolute volumes of structures of interest were calculated, taking into
account the transformations made in the first stage. As for the certainty of precision of seg‐
mentation, boundary correction was used to determine whether or not the boundary voxels
belonged to the structure examined. That was one of the most important steps through
which the accuracy of the delineated measured cerebral structures were determined using
the Z‐value of 3, corresponding to a 99.998% certainty that the observed voxels belonged to
the particular structure. After all MR scans were registered and segmented, all segmented
regions of interest were visually checked for errors during registration and segmentation.

2.2. Determination of cortisol levels

Secretion of cortisol shows the circadian rhythm characterized by a sudden increase in
concentration early in the morning and a gradual decrease until the end of the day. Since stress
induces higher levels of cortisol, the concentrations remain elevated until the cause of the stress
is eliminated. The main role of cortisol is to help the body under stress to adapt to the changing
conditions. Steroids can be determined in a sample of blood, urine, and saliva. Salivary cortisol
is a measurement of active free‐cortisol concentration which follows a diurnal rhythm of serum
or plasma cortisol. Saliva sampling protocols are simple and noninvasive. Proper sample
preparation is important for the accurate determination of cortisol in saliva. There are various
commercially available saliva sets: simple sterile containers, containers with cotton pellet
(Salivette), or specialized systems for collecting saliva. Salivettes are mostly used for saliva
sampling. This system includes cotton rolls to be placed in the mouth and the patient chews
on them for about 30 s to 30 min followed by transferring the sample to the test tube. With
regard to the stability of cortisol, patients can store the samples in their home refrigerators at
a temperature between 4? and 8? for up to seven days before taking them to the laboratory for
testing. Before psychological testing and magnetic resonance imaging, all patients underwent
a structural psychiatric interview and ventilation psychotherapy without taking any medica‐
tions. The disorder was diagnosed according to the guidelines of the 10th revision of the
International Classification of Diseases (ICD 10). Saliva was taken from all participants for the
determination of cortisol concentration. The concentration was determined by the available
commercial kit (Salivette) twice a day in the morning (7 h) and the evening (21 h).

3. Neuroanatomical substrates and structural, volumetric changes

3.1. Hippocampus

The animal stress model investigations showed that stress produced damage to the hippo‐
campus, a brain area involved in learning and memory, situated in the medial temporal lobe
just under the cortical surface, with associated memory deficits. The hippocampus contains
high levels of glucocorticoid receptors which make it more vulnerable to chronic stress than
most other brain areas [13]. The mechanism involves glucocorticoids and possibly serotonin
acting through excitatory amino acids to mediate hippocampal atrophy. Under normal

Structural Brain Changes in PTSD
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conditions, hippocampus blends together all the elements of a memory from all the sensory
areas. Short‐term memories are stored in the hippocampus, but when they are no longer
required as conscious memories, the hippocampus processes these into other parts of the brain
to create longer term memories. Patients with post‐traumatic stress disorder from Vietnam
combat and childhood abuse showed deficits on neuropsychological measures that have been
validated as probes of hippocampal function [14, 15]. In addition, magnetic resonance imaging
(MRI) showed a reduction in volume of the hippocampus in both combat veterans and victims
of childhood abuse [5, 14, 15]. In combat veterans, the hippocampal volume reduction was
correlated with deficits in verbal memory on neuropsychological testing. These studies
introduce the possibility that experiences in the form of traumatic stressors can have long‐term
effects on the structure and function of the brain [4, 16, 17]. Stress related steroids like cortisol,
as a primary stress hormone, affect the hippocampus by reducing the excitability of some
hippocampal neurons, thus inhibiting the genesis of new neurons in the dentate gyrus and
causing atrophy of dendrites in pyramidal cells of the specific CA3 region, which leads us the
conclusion that humans who experienced chronic traumatic stress had atrophy of the hippo‐
campus more often than of other parts of the brain. All above mentioned brain changes effects
are present in post‐traumatic stress disorder [18]. Hippocampal damage interferes with the
proper processing of information coming from the amygdala making an individual very
vulnerable to new disturbing stimuli. This has been confirmed by experiments on animals,
where damage to hippocampal functions results directly in behavioral disinhibition [19–21].
The volume reduction of the hippocampal formation may be explained by a negative impact
of cortisol at the level of the hippocampal cells. General reduction of any structure of the brain
may be caused by the negative effect of cortisol to a cell of such structure [22, 23]. Intense stress
is associated with the release of endogenous stress hormones and transmitters of cortisol,
epinephrine, and norepinephrine, vasopressin, oxytocin, and endogenous opiates, and their
role is reflected in the launch of altered metabolism and release of energy necessary to respond
to stress. Then glucose is released and changes occur in the immune system. In a healthy
organism, these changes are of short duration, and the baseline cortisol level of functioning is
established as soon as the danger has passed, while in the case of prolonged stress, if it is very
intense, there is a dysfunction of the system response to stress and to its desensitization [24].
Studies that have investigated the functions of neurohormones in post‐traumatic stress
disorder show reactions that are opposite of the normal response to stress. The sudden cortisol
concentration increase is one of the standard elements of the response to stress and, as a result,
can damage the hippocampal formation, which leads to cognitive deficits in the form of
memory impairment. Glucocorticoids and catecholamines modulate the reciprocal effects in
the manner that in acute stress the response regulates cortisol stress hormones via negative
feedback through the hippocampus, hypothalamus, and pituitary gland. Based on the results
of their study, researchers suggest that cortisol is a potent hormone that can even interfere with
other processes in the body after the exposure to acute stress [22, 23, 25]. Alternately, released
catecholamines and corticosteroids stimulate active behaviors necessary to overcome stress,
whereas in the case of low levels of corticosteroids, the increased irritability is caused by
inadequate and uncontrolled reactions of fight or flight. Chronic stress induces decreased basal
cortisol levels. On the other hand, acute stress can be seen as a leading factor of decreased
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activation of pulsatile stress hormone release, and increased number of glucocorticoid
receptors in the hippocampus structure [25]. Kuljić and colleagues showed in their study that
chronic stress caused a reduction in corticosterone concentration indicating the exhaustion of
the hypothalamic‐pituitary‐adrenal axis, as was shown in an experimental study in rats [26].
A study conducted by Resnick et al. [27] showed that reduced cortisol made people more
susceptible to post‐traumatic stress disorder, for example, those with a personal history of
sexual abuse [27]. The occurrence of post‐traumatic stress disorder was manifested after 3 
months in individuals who suffered from reduced levels of cortisol immediately after the car
accident [28, 29].

3.2. Amygdala

The amygdala is a structure described as a center of normal expression of emotions to
external stimuli and realistic perception and response to stress and fear. Located deep and
medially inside the temporal lobes, it is involved in processing memory, emotional reac‐
tions, and decision making [30]. There was a weak activation within the paradigm of ex‐
perimental functional MRI imaging (fMRI) for war veterans. The occurrence of different
blood flow consistent with the level of an emotional reaction is a common finding during
the experimental paradigm performance in psychiatry; however, this was not the case for
former warriors in whom it was shown in reduced amygdala complex and the lack of
displaying the symptoms of PTSD [31, 32]. The exposure to a traumatic event results in
autonomic activation, after which the amygdala evaluates information and, depending on
that assessment, determines the emotional significance of the entrance and triggers a
structure such as hypothalamus, hippocampus, and basal prosencephalon, which then de‐
termines the behavioral, autonomic and neurohormonal function and its manifestation. In
a study conducted on forty‐nine male patients, Starcevic et al. [12], found that both left
and right amygdala volumes were statistically significantly different between individuals
with PTSD and individuals without PTSD, with the emphasis on the volume of the left
amygdala as more significant. LeDoux [21] discovered the crucial role of the amygdala in
the emotional brain, which he called neural alarm, which can take control over behavior
even when the prefrontal cortex is still at the stage of selecting an equal reaction to exter‐
nal stimulation. Rogers et al. [33] show that the left amygdala volume has a significant
negative correlation with the severity of PTSD symptomatology as well as with the re‐
duced gray matter density in the left anterior cingulate cortex. A smaller amygdala vol‐
ume was associated with the presence of cancer‐related intrusive recollections in a sample
of 76 breast cancer survivors [34]. Normal amygdala volumes do not necessarily preclude
functional abnormalities in the amygdala in participants with PTSD. As a case in point,
the results of a functional neuroimaging meta‐analysis in participants with PTSD found
evidence of amygdala abnormalities, particularly in the left amygdala, where two distinct
clusters of abnormal function were identified: a ventral anterior hyperactivation cluster
and a dorsal posterior hypoactivation cluster [35, 36]. The amygdala has a great potential
and therefore research should go in the direction of a more detailed examination of this
structure.
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3.3. Prefrontal cortex

With its executive function, the prefrontal cortex, a cerebral cortex that covers the front part of
the frontal lobe, has been indicated by many authors and researchers as an integral link
between an individual's personality and basic psychological functions of the frontal cortex [37].
Brain imaging studies have shown that the reduced volume and interconnections of the frontal
lobes with other cerebral regions can be found in individuals with different mental disorders
such as post‐traumatic stress disorder [38, 39]. A structural neuroimaging research study
indicates that marked improvements in prefrontal and hippocampal grey matter volume occur
in individuals who have physical exercise [40]. Researchers, who have studied the prefrontal
cortex as a part of the brain that suppresses memories, showed that it could not function at
lower levels in people with stress related disorders like in healthy subjects. When individuals
with stress‐related disorders were asked to suppress their memory of certain words, their
brains showed activation in the hippocampus, which was higher than normal [41].

The reduction of brain structure volume may occur as a result of molecular alterations in those
specific brain areas. Researchers. [41, 42] showed increased blood flow in the upper prefrontal
region of the brain in a study conducted on both men and women who suffered from post‐
traumatic stress disorder. This is to be expected because different structures of cerebrum are
triggered in the same task paradigm in men and women. Cortisol, the main stress hormone,
which is involved in the apoptotic actions in the brain and consequently reduction of solitary
brain structure, has a great influence in bilateral and general reduction of brain volume at the
expense of increasing the ventricles of the brain [43].

3.4. Caudate nucleus, putamen, and globus pallidus

Subcortical structures such as caudate nucleus and putamen have been described as structures
involved not only in motor function, but in cognitive processes and that their volume decrease
was associated with major depression and Alzheimer's disease. Chronic stress induces
neuroendocrine deficiency and weakened defensive mechanisms which lead to post‐traumatic
stress disorder. Cortisol, as the primary stress hormone, together with dehydroepiandroster‐
one, tries to return the body to its original state of homeostasis, but its disturbed concentration
levels can modify brain structures volumes. Negative effects of cortisol result in volume
decrease of subcortical structures [44].

Globus pallidus, as a major subcortical grey structure, participates in the regulation of sleep
via the nigrostriatal dopamine and through its connections with subthalamic nucleus [45].
Studies carried out on an experimental model of the rat have shown that damage to the globus
pallidus leads to disruption of sleep. Sleep disorders, which are considered among the most
severe symptoms of post‐traumatic stress disorder, are leading to hypoxic changes and
changes in metabolism in the brain, which alters, to a high degree, dopamine levels, and the
degree of blood flow through the brain, which, in turn, leads to brain atrophy [46]. Sleep
deprivation, one of the most annoying symptoms in PTSD suffering subjects, could not be
neglected. Higher values of the Hamilton depression rate score in patients with more frequent
headaches, who, in addition, have a greater decrease in volume, could be explained with the
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theory of sleep deprivation influence, and long‐term cortisol effects after the stressing event,
although insomnia and headaches are reported to be more frequent in women [47, 48] .

3.5. The link between stress, post‐traumatic stress disorder, and cortisol

Cortisol is the primary stress hormone, a steroid hormone of the adrenal cortex, which
participates in the regulation of metabolism of carbohydrates, fats, and proteins. It has a role
in stress and a variety of inflammatory processes in the body [49]. Dysregulation of the
secretion of this hormone triggers severe dysregulation mechanisms in the body during stress
with far‐reaching consequences. Hypothalamic‐pituitary‐adrenal axis activates during the
stress. If the acute stress is not removed and is prolonged to chronic stress, such deregulated
secretion of cortisol can lead to outbreaks of a disease caused by suppressive effects of cortisol
on the immune system. Frequent infections and neoplasms can also occur [50]. The stimulative
effect of cortisol on proinflammatory cytokines leads to autoimmune diseases and malignan‐
cies [51].

Endocrine imbalance is reflected in altered cortisol concentrations and increased sensitivity of
the liver, which produces insulin in the case of increased cortisol secretion leading to the clinical
manifestation of increased blood glucose levels [52, 53]. Hypercortisolism and cognitive
deficits that can also occur are associated with obsessive compulsive disorder, panic disorder,
or melancholic depression [54]. The ability to bind cortisol receptors in the hippocampus affects
memory and consciousness. Excessive production of cortisol can lead to hippocampal atrophy
that can be clinically seen in different dissociative disorders [55]. Yehuda et al. [56] showed the
correlation of chronic stress and post‐traumatic stress disorder with lower cortisol levels. They
explained it as the huge influence of chronic stress on the hypothalamic‐pituitary‐adrenal axis,
which is exhausted. Other research has shown that there is increased secretion of cortisol in
those with PTSD. Such research has been conducted on veterans from Vietnam who had been
diagnosed with PTSD. There is documented data from studies that have monitored the course
and development of PTSD in abused children showing also increased secretion of cortisol due
to the experienced and re‐experienced trauma. This suggests that the levels of circulating basal
cortisol may occur until a person develops a mechanism leading either to healing, in the sense
that they will not develop PTSD, or to triggering the effects of increased cortisol concentrations
in response to stress and consequently to the development of some psychiatric disorder like
post‐traumatic stress disorder or some other manifestation, for example, a somatic one. Despite
previous studies, some researchers have documented normal levels of cortisol during stress
[23, 25, 56]. Female population is still more affected by the post‐traumatic stress disorder, but
recent studies pinpoint the effects of the global situation that affects to a great extent the trauma
level in male population. In a study of 49 male therapy naïve patients with PTSD, Starcevic et
al. [12] documented decreased levels of cortisol, which induced decreased volumes of,
especially, left amygdala, right putamen, total hippocampal volume, and prefrontal cortex.

Headaches, as primary manifestations of hyperarousal, are among the major occurrences in
patients with post‐traumatic stress disorder. They appear to be associated with decreased
volumes of subcortical cerebral structures as well as with co‐occurrence of anxiety and
depression in male therapy naïve patients with PTSD [12, 44].
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4. Future prospective

Researchers have made a significant progress in identifying neuroanatomical structures that
could be defined as substrates or predictors of post‐traumatic stress disorders. Given the
complexity of the genesis of post‐traumatic stress disorder, it is unlikely that it will be defined
by only one biomarker. Neuroimaging investigation defined decreased volumes of most
cerebral structures as neuroanatomical substrates in PTSD, and some of them, such as left
amygdala, can be used as possible predictive structures for this psychiatric disorder [12].

Studies are moving toward the recognition of different biomarkers that would indicate the
presence of clinically significant symptoms and a predisposition or increased risk for devel‐
oping the post‐traumatic stress disorder. Such recognition can be achieved by increasing the
number of studies, participants and of different methodology like diffusion tensor imaging
(DTI) or functional magnetic resonance imaging (fMRI) and then correlated with the results
obtained from animal model studies.

Particular attention should be focused to further assessment of morphological predictive
factors in establishing a definitive diagnosis of post‐traumatic stress disorder.
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Abstract

Stress-induced  alterations  in  sleep  have  been  linked  to  the  development  of  post-
traumatic stress disorder (PTSD) and sleep complaints and disturbances in arousal are
continuing symptoms in patients. PTSD-related changes in sleep have not been fully
characterized but involve persistent disturbances in both rapid eye movement sleep
(REMS) and non-rapid eye movement sleep (NREMS). PTSD is considered a disorder
of the fear circuitry, which includes the amygdala, dorsal anterior cingulate, hippocam-
pus, and ventromedial prefrontal cortex. Currently, several animal models are used to
examine the underlying neurobiology of PTSD; however, sleep has been characterized
in only a limited number of models. Intense conditioned fear training, which may best
model PTSD in rodents,  can produce reductions in REMS as well as alterations in
NREMS that may vary with mouse and rat strains. The amygdala, a central region in
current concepts of PTSD, plays significant roles in regulating the stress response and
changes in stress-induced alterations in arousal and sleep. This chapter reviews sleep-
related findings in patients with PTSD and in animal experimental paradigms currently
utilized to model the disorder, as well as the neurobiology that has been linked to
disturbed sleep in PTSD. It will also discuss the impact of PTSD treatments on sleep
disturbances.

Keywords: amygdala, animal models, conditioned fear, rapid eye movement sleep,
stress

1. Introduction

Post-traumatic stress disorder (PTSD) is a neuropsychiatric disorder which develops in a
significant subset of the population following psychological trauma. It is estimated that 70%
of individuals will experience a traumatic event sometime in their lifetime; however, only an
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estimated 20% of those who experience significant trauma will go on to develop PTSD. Sleep
complaints and disturbances in arousal are continuing and distressing symptoms in PTSD and
stress-induced alterations in sleep have been linked to the development of PTSD. However,
the exact role sleep plays in PTSD is unknown. This chapter will describe our current under-
standing of disturbed sleep in PTSD patients, how sleep is altered in animal models employed
to study PTSD, linkages between the neurobiology of PTSD and sleep regulation, and current
therapies for treating sleep disturbances in PTSD. Our review will discuss the complex effects
of stress on sleep, stress parameters that appear to be important in determining post-stress
sleep, and the neuroanatomical substrates important in regulating the relationship between
stress and sleep. Lastly, we will discuss some of the limitations that need to be addressed in
order to advance our understanding of the role that sleep may play in PTSD.

2. Sleep in PTSD patients

PTSD is unique among mental disorders in that a disturbance of sleep is included twice among
the diagnostic criteria in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
[1]—as recurrent nightmares, a re-experiencing symptom, and also as insomnia, a symptom
of hyperarousal. By self-report, 52–96% of individuals with PTSD have endorsed experiencing
frequent nightmares [2, 3] while insomnia is reported by up to 70% of individuals with PTSD
[4]. Unmentioned in the DSM-5, but well recognized by clinicians and PTSD patients alike, is
excessive, disruptive movement during sleep [5].

In recent years, much has been learned about the clinical phenomenology and pathophysiology
of PTSD, including the sleep disturbances. However, there have been remarkably few studies
of the optimal approaches to treating the recurrent nightmares and insomnia that are so
prevalent in the disorder and represent two of its major morbidities. We proceed to provide a
description of the sleep disturbances experienced by individuals with PTSD, the brain
mechanisms implicated by clinical studies, and the treatments, both psychotherapeutic and
pharmacological, that have been proposed.

Largely because nightmares occur during rapid eye movement sleep (REMS) and are a
distinguishing symptom of only PTSD, among all mental disorders, we (RJR; [5]) originally
proposed that REMS mechanisms are essential to the pathophysiology of disturbed sleep in
PTSD. At the same time dreams, albeit less vivid and more thought-like than nightmares, also
emerge from non-REMS (NREMS) and as such a role of NREMS mechanisms must also be
considered. The extant polysomnographic (PSG) literature provides no firm consensus
regarding defining sleep abnormalities in PTSD. Enhanced, fragmented, and preserved REMS
all have been reported [6–9]. Mellman et al. [10] have emphasized the likely importance of the
duration of time following the trauma as an explanation of the diverse PSG findings in PTSD.
In a non-clinical community sample of young adults assessed retrospectively by patient
interview, both REMS percentage (amount of time spent in REMS/total sleep time) and average
REMS segment duration were positively correlated with PTSD chronicity [10]. In addition,
REMS latency (time from sleep onset to the start of the first REMS episode of the sleep period)
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was negatively correlated [10]. These findings point to a view of PTSD pathogenesis in which
REMS plays a prominent role, as a biomarker or perhaps as a central etiologic element.

Mellman et al. [10] suggested that increases in REMS percentage and continuity that occur over
time post-trauma could indicate a role of REMS in promoting adaptation to, and recovery from,
trauma. While acknowledging that this hypothesis fits well with independent evidence that
REMS processes help in the processing of emotional memories, we (RJR; [11]) have suggested
that the reconstituted REMS observed long after traumatization may be pathological and, in
fact, a sign of poor adaptation to a severe stressor. In a psychoanalytic framework, the repeating
traumatic dream would be an indication of the failure of the normal dream mechanism.

An increase in REMS continuity with the passage of time following trauma warrants consid-
eration in the context of the extant PTSD treatment literature. The alpha-adrenoceptor
antagonist prazosin is arguably the most effective pharmacotherapy for recurrent post-
traumatic nightmares. Although PSG has not been carried out in most prazosin trials, Taylor
et al. [12] reported that the drug increased total REMS time and average REMS episode
duration in a civilian group with PTSD. This suggests that prazosin’s therapeutic effect may
depend on a normalization of REMS continuity. Pharmacotherapy for PTSD will be reviewed
at greater length below.

Understanding the dynamics of REMS changes after exposure to a traumatic stressor must
account for phasic as well as tonic REMS processes. REM density (number of rapid eye
movements/REMS time) is the phasic REMS measure most often reported in clinical investi-
gations. In a meta-analysis of 20 PSG studies of PTSD, an increased REM density was the
strongest finding [13]. An emphasis on heightened REM density in PTSD is consistent with
the early observation of a direct relation between rapid eye movement activity and the intensity
of dream mentation in healthy subjects [14].

A greater frequency of phasic leg muscle twitches (calculated as the percentage of REMS
epochs with at least one prolonged tibialis anterior twitch; REMS phasic leg activity (RPLA)
index) also has been described in PTSD [15]. Although no clear association between RPLA and
rapid eye movement activity was seen overall, a single recorded nightmare occurred out of a
REMS episode with a particularly high REM density. This observation led to the hypothesis
that, as a nightmare unfolds, diverse REMS phasic processes, which can otherwise be uncou-
pled, may be recruited en masse [15].

Largely because investigations in animals have implicated REMS phasic activity in the
processing of fearful stimuli [16, 17], it is important to consider the possibility that severe
psychological stress initiates processes in REMS phasic event generators that promote
adaptation to trauma, or, alternatively, maladaptation in the form of PTSD. Studying fear
conditioning in rats, DaSilva et al. [18] proposed that failure to mount a strong phasic REMS
response in the early aftermath of a stressful experience could predispose individuals to the
increase in REMS phasic activity that has been observed in humans with chronic PTSD.

PTSD is very often comorbid with other mental disorders, most commonly depression [19]. In
addition, new to the criteria for diagnosing PTSD is a set of symptoms, including low self-
worth and anhedonia, classed as “negative alterations in cognition and mood” [1]. This raises
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the question whether REMS abnormalities that have been described in PTSD are in fact a
function of depression, for which heightened “REMS pressure” (analogous to increased REMS
continuity in evolving PTSD), is the best characterized PSG finding [20].

In order to clarify the distinct roles of PTSD and depression in the REMS changes observed
after psychological traumatization, Ross et al. [9] analyzed PSG data by thirds of the night and
found increases in REMS percentage and REM density throughout the sleep period in a group
of military veterans with chronic combat-related PTSD. These distributions were distinguished
from shifts in REMS amount and REM number to earlier in the night, which characterize major
depressive disorder [20]. Supporting the importance of brain mechanisms fundamental to
PTSD in mediating REMS changes following traumatization, Mellman et al. [10] found that a
positive correlation between REMS percentage and time elapsed following traumatization
remained significant after excluding subjects with comorbid major depression. Nonetheless,
the current emphasis by the National Institutes of Health on Research Domain Criteria (RDoC)
in neurobehavioral research provides an alternative perspective, in which both PTSD and
depression can be conceptualized as disorders of “dysphoric hyperarousal,” sharing in
elements of a common REMS pathophysiology.

3. Stress, sleep, and PTSD animal models

By definition, stress is a significant component of putative animal models of PTSD. However,
experiments in animals have shown that virtually any stressful experience can significantly
impact subsequent sleep [21]. Exposure to many experimental stressors induces a period of
arousal [22] followed by subsequent rebound sleep (increases in REMS and/or NREMS) that
occur at various latencies after the stressor is removed. REMS appears to be particularly
susceptible to the effects of stress and can either be decreased or increased depending on
stressor characteristics, for example, controllability [23, 24] or possibly individual resilience or
vulnerability to stress [25].

Sleep disturbances, both before [26] and after [27, 28] a traumatic event, may be predictive of
future development of emotional and physical disorders. This suggests that stress-induced
sleep alterations in animal models may be critical for assessing their value for examining
underlying neural mechanisms that produce long-term pathological alterations in behavior as
well as for understanding the linkage between stress and continuing sleep disturbances in
PTSD. Unfortunately, current efforts are hampered by a lack of full understanding of altera-
tions in sleep associated with traumatic events that lead to PTSD. There also is relatively limited
work examining sleep in animal stress models as well as an incomplete understanding of what
those stress-induced alterations indicate with respect to successful or unsuccessful coping with
stressful events. That is, although stress can have a significant, long-lasting negative impact
on health, stressors are commonly encountered in daily life without producing permanent or
pathological changes, and the majority of individuals cope with traumatic life events with only
transitory effects. Many of the stress models that have been explored produce differences in
subsequent sleep, as illustrated in the models discussed below; however, their actual relevance
to PTSD, for the most part, is not known.
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3.1. Fear conditioning stress

PTSD is viewed as a disorder of the brain’s fear system [29]. As such, experimental fear
conditioning is a leading experimental model of processes thought to be related to PTSD as it
allows exploration of learned fear and anxiety in animals [30–35]. Fear conditioning occurs
when a neutral stimulus or context becomes associated with the occurrence of a significant
aversive emotional event; subsequently, those previously neutral stimuli and contexts alone
can elicit behavioral and physiological fear responses similar to those induced by the aversive
event itself. During training, animals are exposed to an aversive stimulus (unconditioned
stimulus; US (usually footshock)) in experimental paradigms that utilize various numbers of
trials, shock intensities, and durations. For cued fear conditioning a tone or light is utilized
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extinction in paradigms related to fear conditioning are discussed below.
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Footshock has been utilized as a stressor in models relevant to anxiety and depression, as well
as specifically to PTSD. Like some other stress models, the effects on sleep vary with stressor
parameters as well as the putative resilience and vulnerability of the animal receiving the
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A variety of studies have demonstrated enhanced REMS in rats [38–42] and mice [43] (and rats
also denser ponto-geniculo-occipital (PGO) waves, a signature characteristic of REMS [38]) at
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and interpreted as indicating a role for REMS in memory consolidation, but there is potential
significant stress as the learning is motivated by footshock.

By comparison, Adrien et al. [44] in an early study using an extensive inescapable shock (IS)
paradigm (60 footshocks of relatively high intensity (0.8 mA) and duration (15 s)) found greater
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REMS latency, reduced REMS and increased light NREMS compared to the control group and
their own baseline sleep. Afterwards, REMS returned to control amounts, but no REMS
rebound was observed in recordings that night or the following day. We have also conducted
studies utilizing extensive shock training in mice and failed to observe a REMS rebound over
ten days of post-training recording [45]. This lack of recovery REMS is different than most
other forms of stress (including water maze, exposure to novel objects, open field, ether
exposure, cage change, and some types of social stress), which cause an initial REMS decrease
followed by an increase (rebound) later during the recording period (reviewed in [21, 125]).

One of the significant differences between typical IS training used for fear conditioning and
avoidance training is that animals can learn to totally avoid receiving shock. We have utilized
a yoked footshock paradigm in which animals receive identical amounts of footshock, but one
of a pair can learn an escape response (simply moving to the safe side of a shuttle box) whereas
the yoked animal cannot. Escapable footshock (ES) can produce significant increases in REMS
whereas IS can produce significant decreases in REMS (with variable changes on NREMS) [23,
24, 46]. Changing the paradigm (e.g., signaling the footshock) can modify subsequent sleep
after ES [47].

Together, these studies indicate that the type of environmental information available to the
animal, and the associated learning, are important factors in the effects of footshock stress on
REMS. They also suggest that these factors can be manipulated to produce either increases or
decreases in REMS, and potentially enable assessment of the role that REMS may have in
mediating the effects of stress.

3.1.2. Fearful reminders

It is believed that PTSD patients have impaired contextualization, the inability to appropriately
contextualize the traumatic events in autobiographic memory. That is, PTSD patients are
unable to process traumatic experiences as time and context limited events. Therefore, it is
beneficial to use a model which not only has a physical trauma (e.g., shock) but also enables
probing memories of stressful events. Critically, evoking memories of shock training can
produce alterations in sleep similar to those produced by the shock experience itself. That is,
cues or contextual reminders of footshock training experiences that decrease REMS also
decrease REMS (in mice [45, 48, 49] and rats [50–54]) whereas reminders of footshock training
experiences that increase REMS also can increase REMS [23, 24, 46]. These directionally
different alterations in sleep can occur even though behavioral freezing (the gold standard CR
for measuring fear in this paradigm) is virtually identical for both reminders that decrease
REMS and those that increase REMS. Pawlyk et al. [54] also showed that cue exposure at day
14 following IS training produced greater freezing than cue exposure on day 1 suggesting that
the fear memory can strengthen over time.

3.1.3. Extinction

PTSD patients are generally deficient at learning that stimuli previously associated with
adverse outcomes no longer produce a threat. As such prolonged exposure (PE) therapy is
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utilized to help change the processing of the fearful memory trace (for full description see
Section 5.1 in this chapter). In the laboratory, the extinction paradigm is utilized to assess
changes in behavior and sleep related to creating a new stronger memory to the previously
fearful cue or context. As such, the animals are exposed to the US until they no longer show
the CR (typically freezing). We have shown that extinction training is followed by increased
REMS (beyond baseline levels) [55]. Furthermore, if the extinction training is unsuccessful, the
negative effects on sleep and overt behavior will continue. Work in other laboratories has also
found positive correlations between extinction and sleep [16].

3.2. Single prolonged stress (SPS)

SPS has been argued to be an appropriate model for simulating the chronic stress conditions
potentially experienced by military personnel. In the SPS model, the animal experiences 2 h of
restraint immediately followed by 20 m of forced swim and, after an additional 15 m, exposure
to ether until unconsciousness. The SPS model does produce, in animals, increased fast
negative feedback of the hypohypothalamic–pituitary–adrenal (HPA) axis [56] and enhanced
contextual fear [57] similar to patients with PTSD. Furthermore, following SPS, rats show
increased percentage of REMS, increased transitions to REMS, and increased wakefulness
during the dark period [58].

Upon subsequent exposure to mild cued fear conditioning, the SPS animals showed impair-
ment to extinction recall compared to the control animals [58, 59]. Unfortunately, sleep
alterations associated with fear conditioning and extinction were not recorded, so it is
unknown what effect prior SPS and fear conditioning together have on subsequent sleep.

3.3. Immobilization stress

Immobilization stress has been utilized to study processes thought involved in PTSD. Con-
ceptually, immobilization is argued to generate PTSD-like anxiety as it involves the animal
(mouse or rat) being restrained for an unknown period of time. It can produce both behavioral
anxiety and increased negative HPA feedback which are seen in patients with PTSD [60].
Additionally, the timing can be altered from relatively mild (1 h) to extensive (20 h) and acute
(1 time) to chronic (across several days) exposure. With a short period of acute immobilization
(1–2 h) during the light period, NREMS is increased while REMS may be initially decreased
but ultimately increased over the dark period [61–63]. A much more extensive immobilization
lasting 20 h a day for 4 days in rats decreased both NREMS and REMS [64]. When the immo-
bilization was conducted for 1 h at the start of the dark period, NREMS and REMS were
increased during various phases of the dark period in rats [65–67]. Using rats, Marinesco et al.
[68] compared 1, 2, and 4 h immobilization at the beginning of the dark period and found
different effects for each duration including no change in sleep following 4 h of restraint. Other
authors have also found differences in the effects on sleep depending on when immobilization
was experienced [47]. Thus, the duration of immobilization, the acute or chronic nature of the
stressor, and the time of the circadian cycle are important for its effects on subsequent sleep.
It is not clear which, if any, of the changes in sleep model those occurring in PTSD. Immobili-
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zation also does not simulate the situational reminders that often produce symptoms in
patients with PTSD.

3.4. Limitation of models

One of the critical problems in studying the effects of stress on sleep in animals with respect
to modeling the development of PTSD is the lack of a clear understanding of the nature of the
alterations in sleep that are associated with the development of PTSD as opposed to those
associated with a normal, and therefore non-pathological, stress response. As noted above,
virtually all stressors produce alterations in sleep and it is highly unlikely that all reflect
pathological processes. It is also not known whether the initial stress-induced alterations in
sleep are the same as those that occur in later stages of PTSD or how they may be modified
over time by subsequent life experiences. In addition, work in animals has generally focused
on acute stress manipulations and their immediate or near-term effects on sleep. Potential
longer-term changes in sleep and their relationship to behaviors indicative of PTSD have
received much less attention.

Genetic differences are an important factor in the development of stress-related pathology as
approximately 20–30% of individuals who experience traumatic events may develop PTSD
[69, 70]. A few attempts to develop animal models that better represent individual differences
in clinical populations have included selecting low and high responders to stressors in outbred
rat strains [69–71]. However, the potential role of individual differences in resilience and
vulnerability has been minimally explored, particularly in studies that involve sleep. The
potential differences in sleep among those who develop PTSD and those that adequately cope
with significant stress are not known. We have demonstrated that mouse strains that exhibit
greater anxiety-like behaviors in response to challenges in wakefulness also show greater and
longer duration alterations in sleep after training with inescapable shock and after fearful cues
[48] and contexts [72]. Recently, we have also found significant individual differences in stress
and conditioned changes in sleep within outbred Wistar strain rats [25].

Thus, significant limitations in animal models of sleep disturbances in PTSD arise from an
imperfect understanding of which stressful experiences can lead to persisting psychopathol-
ogy, how those may interact with individual differences in resilience and vulnerability, and of
the role that sleep may play in adaptive coping with stress. These factors suggest that
refinement is needed in the way that stress and sleep are studied if truly successful models are
to be developed.

4. Neurobiology linking fear and sleep

In order to identify and compare circuitry in normal versus pathological fear responses in
humans, cued fear conditioning paradigms are utilized in conjunction with brain imaging. As
such, activity within the amygdala, hippocampus, ventromedial prefrontal cortex (vmPFC),
and dorsal anterior cingulate cortex (dACC) have been identified as key structures for fear
conditioning as well as being central to current concepts of PTSD neurobiology.
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4.1. Normal fear circuitry

Amygdala activity is especially important for fear expression and extinction [73–78]. During
reversal training, different subnuclei of the amygdala have been implicated related to asso-
ciational and attentional processes [79]. The hippocampus has been linked to the contextual
features associated with fear conditioning and expression and hippocampal activity has been
observed during fear behavior in several imaging studies [78, 80–82]. The hippocampus is also
implicated in extinction training and recall of extinction [82, 83]. Activity in the vmPFC has
been shown to be decreased during acquisition and expression of fear and increased during
extinction of fear behavior and recall of extinction [77]. Conversely, dACC is increased during
fear acquisition and expression [75, 77, 82]. The amygdala, hippocampus, vmPFC, and dACC
are functionally connected during fear expression, whereas just the amygdala, hippocampus,
and vmPFC are functionally connected during fear extinction.

It is important to note here that two of the regions involved in the circuitry of normal fear, the
amygdala and mPFC, are also involved in modulation of sleep. Neuronal activity of amygdala
varies across the sleep-wake states, with increased activity during REMS and less activity
during NREMS compared to wakefulness [84, 85]. It is also interconnected with wakefulness
promoting and sleep promoting areas throughout the brain. Regions of mPFC also have
interconnections with sleep-promoting regions and may be involved in modulation of sleep
following fear conditioning. In fact, a recent study found vmPFC activity during fear condi-
tioning was positively correlated with subsequent REMS [86].

4.2. Fear circuitry alterations in patients with PTSD

Imaging studies have found structural abnormalities in fear neurocircuitry, specifically in the
dACC, amygdala, and hippocampus in patients with PTSD [87, 88]. Furthermore, this
neurocircuitry appears to be activated inappropriately in patients with PTSD. In one study,
when asked to recollect traumatic events, PTSD patients had decreased activity in the vmPFC
and increased activity in the amygdala compared to controls (reviewed in [89]). This finding
was replicated using a task that had presentation of fearful faces [89, 90]. In another experiment,
patients with PTSD showed normal extinction learning, but exhibited impaired extinction
retention accompanied by increased activation of dACC and decreased activation of hippo-
campus and vmPFC [83]. It has been suggested that persistent fear in PTSD patients is due to
hyperactivation of amygdala and dACC and hypoactivation of vmPFC and hippocampus [83,
91, 92]. This hyperresponsivity of the amygdala to threat-related stimuli may be combined
with inadequate top-down governance by the vmPFC leads to hyperarousal and deficits in
extinction learning/recall [89].

4.3. Insight from animal models

The amygdala, mPFC, and hippocampus have established roles in fear conditioning and
fear extinction (e.g., [37, 93]) as well as being central to current concepts of PTSD (e.g.,
[94]). Of these regions, the amygdala has a recognized role in regulating fear- and stress-
induced alterations in sleep, especially REMS [53, 95, 50] as well as in the acquisition and
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consolidation of fear conditioning (e.g., [96–102]). In addition to its roles in mediating fear
memory and fear responses, the amygdala is important in the regulation of behavioral,
physiological, and neuroendocrine responses to stress [103–105] and it appears to be a vital
interface between stressful events, stressful memories, and their impact on sleep and arous-
al.

The amygdala has a strong influence on REMS (e.g., [106–110]), which can be significantly
altered by stress [48, 111, 72]. However, there is also evidence that the amygdala can influence
all sleep-wakefulness states [107, 109, 110, 112]. This influence most likely involves amygdalar
projections to thalamic, hypothalamic, and brainstem target regions [113] that are involved in
the control of sleep and arousal. These include direct projections via the central nucleus of the
amygdala (CNA; e.g., [114–118]) and the lateral division of the bed nucleus of the stria
terminalis (reviewed in [113, 119]), the sources of the major descending outputs of the
amygdala to brainstem regions linked to the regulation of REMS.

The functional role of the amygdala in mediating the effects of stress on sleep has been
demonstrated. For example, blocking inactivation of the CNA with microinjections of gamma-
aminobutyric acid (GABAA) antagonist, bicuculline, immediately following IS can eliminate
the reduction in REMS commonly seen following IS [95]. Moreover, blocking inactivation of
CNA can alter brain activation, as indicated by c-Fos (a marker of neuronal activity) in a
manner consistent with the reduced effect on REMS. That is, there was a reduction in c-Fos
activity in the locus coeruleus (LC), an area implicated in the regulation of REMS [120],
consistent with enhanced REMS. By comparison, inactivation CNA with microinjections of
the GABAA agonist, muscimol, did not significantly alter the reduction of REMS or c-Fos
activation in LC that can be produced by IS.

In addition to its role in the acquisition and consolidation of fear conditioning (e.g., [96–102]),
the basolateral nucleus of the amygdala (BLA) also appears to be critical for determining how
and whether fear memories impact sleep. For example, the corticotropin-releasing factor
antagonist, antalarmin, administered into BLA of rats prior to IS training blocked both IS-
induced reductions in REMS and the formation of memories that alter sleep without blocking
fear memory as indicated by contextual freezing [53]. By comparison, global inactivation of
BLA with microinjections of muscimol prior to IS blocked the post-training reduction in REMS
seen in vehicle-treated rats and attenuated contextual freezing and subsequent reductions in
REMS [121]. Together, these data indicate that BLA plays a significant role in regulating the
initial effects of stress and fear on sleep and in mediating the subsequent effects of fearful
memories.

Stressor controllability is an important determinant of the effects of stress and stress-related
memories on sleep. The mPFC is a critical region in the perception of control and in mediating
the consequences of stress [122–124]. For example, blocking activation of the vmPFC with
muscimol in rats presented with escapable shock produced failure in escape learning and
greater fear conditioning [124]. By comparison, activation of vmPFC with picrotoxin, a
GABAA antagonist, prior to IS promoted later escape learning in rats provided an opportunity
to escape shock in a shuttle box [124].

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice26



consolidation of fear conditioning (e.g., [96–102]). In addition to its roles in mediating fear
memory and fear responses, the amygdala is important in the regulation of behavioral,
physiological, and neuroendocrine responses to stress [103–105] and it appears to be a vital
interface between stressful events, stressful memories, and their impact on sleep and arous-
al.

The amygdala has a strong influence on REMS (e.g., [106–110]), which can be significantly
altered by stress [48, 111, 72]. However, there is also evidence that the amygdala can influence
all sleep-wakefulness states [107, 109, 110, 112]. This influence most likely involves amygdalar
projections to thalamic, hypothalamic, and brainstem target regions [113] that are involved in
the control of sleep and arousal. These include direct projections via the central nucleus of the
amygdala (CNA; e.g., [114–118]) and the lateral division of the bed nucleus of the stria
terminalis (reviewed in [113, 119]), the sources of the major descending outputs of the
amygdala to brainstem regions linked to the regulation of REMS.

The functional role of the amygdala in mediating the effects of stress on sleep has been
demonstrated. For example, blocking inactivation of the CNA with microinjections of gamma-
aminobutyric acid (GABAA) antagonist, bicuculline, immediately following IS can eliminate
the reduction in REMS commonly seen following IS [95]. Moreover, blocking inactivation of
CNA can alter brain activation, as indicated by c-Fos (a marker of neuronal activity) in a
manner consistent with the reduced effect on REMS. That is, there was a reduction in c-Fos
activity in the locus coeruleus (LC), an area implicated in the regulation of REMS [120],
consistent with enhanced REMS. By comparison, inactivation CNA with microinjections of
the GABAA agonist, muscimol, did not significantly alter the reduction of REMS or c-Fos
activation in LC that can be produced by IS.

In addition to its role in the acquisition and consolidation of fear conditioning (e.g., [96–102]),
the basolateral nucleus of the amygdala (BLA) also appears to be critical for determining how
and whether fear memories impact sleep. For example, the corticotropin-releasing factor
antagonist, antalarmin, administered into BLA of rats prior to IS training blocked both IS-
induced reductions in REMS and the formation of memories that alter sleep without blocking
fear memory as indicated by contextual freezing [53]. By comparison, global inactivation of
BLA with microinjections of muscimol prior to IS blocked the post-training reduction in REMS
seen in vehicle-treated rats and attenuated contextual freezing and subsequent reductions in
REMS [121]. Together, these data indicate that BLA plays a significant role in regulating the
initial effects of stress and fear on sleep and in mediating the subsequent effects of fearful
memories.

Stressor controllability is an important determinant of the effects of stress and stress-related
memories on sleep. The mPFC is a critical region in the perception of control and in mediating
the consequences of stress [122–124]. For example, blocking activation of the vmPFC with
muscimol in rats presented with escapable shock produced failure in escape learning and
greater fear conditioning [124]. By comparison, activation of vmPFC with picrotoxin, a
GABAA antagonist, prior to IS promoted later escape learning in rats provided an opportunity
to escape shock in a shuttle box [124].

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice26

Unfortunately, the role of the mPFC in mediating the effects of stressor controllability on
sleep has not been examined. However, part of the influence of mPFC [124] is enacted
through its effects brainstem regions that play roles in modulating REMS [120] as well as in
the stress response (reviewed in [125]), thereby providing a potential substrate for regulat-
ing the effects of stress on REMS. There also are projections to the BLA and CNA and pro-
jections to GABAergic neurons in the intercalated nuclei, which have inhibitory control
over CNA output [126]. Thus, projections from the mPFC to brainstem regulatory regions
and the amygdala provide a substrate by which stressor controllability could influence
REMS.

5. Clinical treatment

Studies of the first-line treatments of PTSD, both psychotherapeutic and pharmacological, have
rarely examined the effectiveness of these therapeutic modalities for PTSD-related sleep
symptoms. This is especially concerning given the evidence for clinically significant residual
sleep problems during and following PTSD treatment [127, 128]. In addition, persistent
insomnia and recurrent nightmares can compromise treatment responses to empirically
supported PTSD interventions.

5.1. Psychotherapy

The most widely accepted psychotherapies for PTSD are cognitive behavioral treatments
(CBTs) and include PE and cognitive processing therapy (CPT) [129]. Galovski and colleagues
[130] found that both PE and CPT were effective in reducing global sleep disturbance in adult,
female rape survivors; however, sleep impairment remained clinically significant in both
groups despite an overall improvement in PTSD symptoms. Gutner and colleagues [128]
examined the long-term effects of CPT and PE on sleep disturbance. Similar to previous
studies [130, 131], they found significant improvements in waking PTSD symptoms but no
remission of the sleep disturbance.

CBT for insomnia (CBT-I) is a brief intervention aimed at improving overall sleep quality [132,
133]. It includes instruction in stimulus control (in order to reduce negative associations with
the bed and bedroom) and sleep restriction (in order to increase sleep drive by first limiting,
and then gradually raising, the amount of time allowed in bed); cognitive restructuring (to
identify and challenge inaccurate beliefs that interfere with sleep); education in sleep hygiene;
and relaxation training (to minimize physical and mental tension around sleep onset) [132,
134].

CBT-I may be beneficial for insomnia in PTSD. In a randomized clinical trial (RCT) of CBT-I
compared to a waitlist control in a community sample in treatment for PTSD, the CBT-I group
had a superior response on measures of sleep amount and quality [135]. However, both groups
reported reductions in PTSD symptom severity and post-traumatic nightmares, limiting any
conclusions that can be drawn about the therapeutic elements of CBT-I specifically.
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Imagery rehearsal (IR) [136–138] is a form of CBT that targets recurrent nightmares. There
is evidence that it promotes increased mastery of nightmare content and experience [139].
IR protocols share the following basic steps: choosing a repetitive nightmare, rescripting it
during waking, and imaginally rehearsing the new dream script at bedtime. Two recent
meta-analyses of predominantly uncontrolled trials of IR reported large effect sizes for
nightmare frequency and sleep quality as well as overall PTSD symptomatology [137, 140].
However, a RCT in Vietnam War veterans with chronic, severe PTSD suggested that IR
may hold no advantage over a comparison treatment with elements of CBT-I [141]. In a
meta-analysis of studies of CBT-I combined with IR, a large gain in sleep quality was re-
ported, but there was no significant improvement in PTSD severity and the nightmare dis-
turbance [140].

5.2. Pharmacotherapies

The selective serotonin reuptake inhibitors (SSRIs) have the strongest evidence base among
pharmacotherapies for PTSD [142, 143]. The use of selective norepinephrine-serotonin
reuptake inhibitors (SNRIs), in particular venlafaxine, is also supported by clinical guidelines
[142]. However, there is little evidence that insomnia and recurrent nightmares in PTSD
respond to either the SSRIs or the SNRIs.

The tricyclic antidepressants and monoamine oxidase inhibitors (MAOIs) have not been
studied in large RCTs in PTSD [144]. There is only weak support for the usefulness of
these classes of psychotropic medication in controlling recurrent nightmares [145]. Consid-
ering the prominent REMS suppressant effect of the MAOIs and the evidence that most
nightmares emerge from REMS, a methodical investigation of the MAOIs is warranted
[145].

The atypical antipsychotic drugs have been minimally studied as a treatment for PTSD. One
small placebo-controlled trial of adjunctive olanzapine for combat-related PTSD non-respon-
sive to an SSRI found a greater improvement in sleep, as measured by the Pittsburgh Sleep
Quality Index [146]. However, a larger study in veterans showed no significant effect of
adjunctive risperidone [147]. There have been no completed RCTs of other medications in this
class.

Little is known about the treatment of insomnia in PTSD with benzodiazepines, commonly
used to treat other forms of insomnia [148]. Clonazepam, the mainstay of pharmacological
treatment for REMS behavior disorder, could have a role in managing excessive movement
during sleep in PTSD, a topic for future research. One RCT of the non-benzodiazepine receptor
agonist eszopiclone reported greater improvements in PTSD symptoms including sleep
disturbance [149].

As noted above, there is strong support for the alpha-1 adrenocepter antagonist prazosin as a
treatment for the nightmare disturbance in PTSD. Four placebo-controlled trials of prazosin,
two in veterans, one in active-duty US service members, and one in civilians, support its
efficacy [12, 150–152]. Prazosin must be administered continuously to avoid the recurrence of
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during waking, and imaginally rehearsing the new dream script at bedtime. Two recent
meta-analyses of predominantly uncontrolled trials of IR reported large effect sizes for
nightmare frequency and sleep quality as well as overall PTSD symptomatology [137, 140].
However, a RCT in Vietnam War veterans with chronic, severe PTSD suggested that IR
may hold no advantage over a comparison treatment with elements of CBT-I [141]. In a
meta-analysis of studies of CBT-I combined with IR, a large gain in sleep quality was re-
ported, but there was no significant improvement in PTSD severity and the nightmare dis-
turbance [140].

5.2. Pharmacotherapies

The selective serotonin reuptake inhibitors (SSRIs) have the strongest evidence base among
pharmacotherapies for PTSD [142, 143]. The use of selective norepinephrine-serotonin
reuptake inhibitors (SNRIs), in particular venlafaxine, is also supported by clinical guidelines
[142]. However, there is little evidence that insomnia and recurrent nightmares in PTSD
respond to either the SSRIs or the SNRIs.

The tricyclic antidepressants and monoamine oxidase inhibitors (MAOIs) have not been
studied in large RCTs in PTSD [144]. There is only weak support for the usefulness of
these classes of psychotropic medication in controlling recurrent nightmares [145]. Consid-
ering the prominent REMS suppressant effect of the MAOIs and the evidence that most
nightmares emerge from REMS, a methodical investigation of the MAOIs is warranted
[145].

The atypical antipsychotic drugs have been minimally studied as a treatment for PTSD. One
small placebo-controlled trial of adjunctive olanzapine for combat-related PTSD non-respon-
sive to an SSRI found a greater improvement in sleep, as measured by the Pittsburgh Sleep
Quality Index [146]. However, a larger study in veterans showed no significant effect of
adjunctive risperidone [147]. There have been no completed RCTs of other medications in this
class.

Little is known about the treatment of insomnia in PTSD with benzodiazepines, commonly
used to treat other forms of insomnia [148]. Clonazepam, the mainstay of pharmacological
treatment for REMS behavior disorder, could have a role in managing excessive movement
during sleep in PTSD, a topic for future research. One RCT of the non-benzodiazepine receptor
agonist eszopiclone reported greater improvements in PTSD symptoms including sleep
disturbance [149].

As noted above, there is strong support for the alpha-1 adrenocepter antagonist prazosin as a
treatment for the nightmare disturbance in PTSD. Four placebo-controlled trials of prazosin,
two in veterans, one in active-duty US service members, and one in civilians, support its
efficacy [12, 150–152]. Prazosin must be administered continuously to avoid the recurrence of
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nightmares. It is not known whether there could be a lasting beneficial effect after drug
discontinuation.

6. Conclusion

Disturbances of sleep and arousal are significant symptoms of PTSD. Sleep disturbances have
also been implicated in the development of PTSD, although, at this time, there is no clear
consensus on the role these disturbances may play. As a diagnosis of PTSD may not be
determined for several months, there are little data concerning sleep architecture immediately
following the precipitating trauma. Thus, the potential role that stress-induced alterations in
sleep may play in the development of PTSD is poorly understood and the research questions
that could provide answers are inadequately articulated. Problems arise in part because work
in animal models, to date, has primarily been descriptive and hypotheses have been based on
the effects on sleep arising from experimental stressors that produce diverse effects on
subsequent sleep, and can be impacted by a variety of stressor parameters as well as differences
in subject vulnerability and resilience. This has led to difficulties in developing hypotheses
regarding the potential role of specific sleep states in mediating the outcomes of stress. Thus,
improved models of PTSD and improved understanding of the role sleep plays in mediating
stress-related psychopathology will be critical for developing more effective treatments for
PTSD and sleep symptomatology.
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Abstract

We propose a model to account for the post‐traumatic stress disorder (PTSD) symptoms
of disinhibition, hyperarousal, and attention bias. We review the background literature
which is the foundation on which our model rests, present key results of our ongoing
research, and suggest testable hypotheses for further research. Our laboratory is in a
Veterans Affairs (VA) Medical Center, where we began our work with a search for the
significant causes and predictors of hyperarousal in combat veterans with PTSD using
eyeblink and autonomic conditioning protocols. We believe our studies will lead to
integration  of  a  treatment  intervention  for  war  veterans  (and  equally  as  well  for
treatment of the traumatically stressed in the general population). Our research has
begun to show strong associations between lowered heart rate variability (HRV) and
PTSD. Loss of bradycardia during normal vigilance is the cause of lowered HRV, which
impairs  appraisal  of  threat  value of  environmental  stimulation,  thereby leading to
disinhibition, hyperarousal, and attention bias toward and away from threat. The next
steps of research we plan are outlined and designed to elucidate how HRV biofeedback
is a promising intervention to increase HRV during vigilance of stimuli and restore
cognitive appraisal  and response selection,  thereby reducing PTSD symptoms and
normalizing behavior.
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1. Introduction

Brain‐based hypersensitivity to environmental stimulation underlies pathological states that
have been defined as “disorders of arousal” [1]. “Autonomic tuning” is the term that was
historically used to describe the process of normally balanced sympathetic and parasympa‐
thetic branches of the autonomic nervous system (ANS), in contrast to the disorders of arousal
which are characterized by ANS dysfunction, affective lability, anxiety, stress, and emotional
disorders:

It is a matter of everyday experience that a person’s reaction to a given situation
depends very much upon his own mental physical, and emotional state. One might
be said to be “set” to respond in a given manner … the autonomic response to a
given stimulus may at one time be predominantly sympathetic and may at another
time be pre‐dominantly parasympathetic.([2], pp. 90–91; quoted in [3], p. 179)

ANS dysregulation impacts on both physical (increasing cardiovascular risk) and mental
(compromising psychological well‐being) health at multiple levels. Loss of regulation of
normal autonomic control of cardiac adjustment to environmental stressors leads to negative
impacts on physiological function affecting arterial blood pressure, heart rate and rhythm, and
vagal afference. Allostatic load is a term that has been used for decades to describe “the wear
and tear on the body” which grows over time when the individual is exposed to repeated or
chronic stress [4]. Allostatic load is the physiological consequence of chronic exposure to
fluctuating or heightened neural or neuroendocrine response that results from repeated or
chronic stress. Thus, it is that chronic autonomic imbalance finally leads to allostasis of
affective, cognitive, and behavioral level of function. The effect of heart rate variability (HRV)
biofeedback (HRVB) is to manipulate peripheral autonomic state feedback to the central
nervous system circuits regulating emotional, cognitive, and sensorimotor activity. The study
of HRV and effects of HRVB provide important insights into the mechanisms of autonomic
arousal in normal, successful adaptation and pathological states such as PTSD.

2. Key concepts

The chapter is organized into several sections. In Section 3, the role of HRV in autonomic
cardiac control as it is found in normal adaptation is described. The specific topic headings in
this section are: Autonomic cardiac regulation; HRV and HRV coherence; Neurophysiological basis of
HRV: polyvagal and neurovisceral; HRV and orienting; Executive control of attention and defense; and
Autonomic cardiac regulation and fear. In Section 4, the topic headings Autonomic cardiac dysre‐
gulation in PTSD and PTSD and attention bias discuss the derangement of normal ANS cardiac
control by PTSD. Section 5 has only one topic heading titled Applied psychophysiological therapy
for PTSD and attention bias: HRV biofeedback which presents the case that application of the HRVB
intervention is intuitively and theoretically sound. In Section 6, Models of Autonomic Dysregu‐
lation in PTSD is a graphic representation of our ideas of how HRV influences orienting in
normal and in the PTSD phenotype. In Section 7, the topic heading Completed Research on HRVB
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and PTSD and Planned Research on HRVB and PTSD: The Action Cascade details the work that
has been done in our laboratory and the direction we are taking to further this important line
of clinical research.

3. Theories

3.1. Autonomic cardiac regulation

The ANS controls how the individual appraises the valence of environmental stimuli and
the responses selection consequent to the appraisal (e.g., maintenance of resting homeosta‐
sis, mobilization of defensive response, task performance, tonic immobilization, and/or af‐
filiation) by interplay between sympathetic (accelerative) and parasympathetic
(decelerative) influences on the heart. This model of adaptive behavior integrates polyvagal
theory [5–8]. Thus, cardiac adjustments to environmental stimuli affect the internal physio‐
logical and emotional state of the individual as well as the quality of information processing
that the individual can perform during the stimulus appraisal stage of the orienting re‐
sponse. Bradycardia is adaptive in early stages of orientation to novel or potential threat,
while greater HRV power serves to facilitate self‐regulation, stimulus information process‐
ing and appraisal, and appropriate response selection [9–11]. As we have previously mod‐
eled, this process occurs during the initial stage of the stimulus orienting response (OR), and
it can lead to autonomic and somatic‐motor conditioning [12].

3.2. HRV and HRV coherence

The number of studies of the relevance of the ANS to stress and mental disorder has increased
markedly in the past 20 years [13, 14]. HRV is the quantification of the variance of inter‐beat
intervals (ibi) between cardiac pulses. HRV can be measured by electrocardiogram (ECG),
fingertip pulse photoplethysmograph (ppg), or beat‐to‐beat (continuous) changes in arterial
blood pressure. Instantaneous heart rate in beats per minute (bpm) can be calculated from a
single ibi (with unit of seconds) as HR (bpm) = (60 s/min) × (1/ibi) = 60/ibi. On the other hand,
neither ibi nor HRV can be calculated from HR in bpm because bpm is an averaged value. We
have been studying and recoding HR and HRV in combat veterans for several years.

Quantification of HRV is accomplished in several different ways. The two most common types
of HRV variables, and the most easily understood and physiologically interpretable, are the
time‐domain and frequency‐domain variables [14, 15]. In the time domain, variance of ibi’s, or
power, across a recording time period is simply derived from the time intervals of either
consecutive heartbeats (standard deviation of all N‐N intervals, SDNN) or the differences
between consecutive intervals (square root of the mean of the sum of squares of differences
between adjacent N‐N intervals, RMSSD. More variance = more power. In the frequency
domain, power in units of ms2/Hz is derived as the integral (area) under the curve of a given
frequency range. Frequency‐domain measures are computed with power spectral density
(PSD) analysis using fast Fourier transform of the tachygram of HR against time. The PSD
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graphically represents how variance or power is distributed as a function of frequency. Three
main spectral components are distinguished: very low frequency (VLF, 0.003–0.05 Hz), low
frequency (LF, 0.05–0.15 Hz), and high frequency (HF, 0.15–0.50 Hz). There is also an ultra‐low
frequency (ULF) band of HRV cycle frequency recognized between 0.00001 and 0.003 Hz—
that is, a period of months—that has been receiving some attention in recent years. Table 1
indicates how frequency ranges can be associated with physiologically and behaviorally
relevant time periods.

Sec/cycle

(Period) 

86400  600  300  60  15  10  6  5  4  1  .75 

Cycles/s (Hz)  0.00001  0.002  0.003 0.017 0.067 0.100  0.167  0.200 0.250 1.000 1.33 

Minutes/cycle  1440.0  10.00  5.00  1.00  0.25  0.17  0.1  8  0.07  0.02  0.01 

Cycles/min  0.0007  0.1  0.2  1  4  6  10  12  15  60  80 

Function  24 h          RFB and

BR 

Normal

respiration 

      Normal

HR 

RFB, resonant frequency breathing, BR, baroreflex.

Table 1. Correspondences of period, cycle, and physiological and behavioral functions in the HRV power spectrum.

There is general agreement that efferent parasympathetic output from the vagus cranial nerve
is the major contributor to the HF component. HF HRV power is an indicator of respiratory
sinus arrhythmia (RSA), the breath‐to‐breath heart rate fluctuation due to cardiac modulation
by vagal parasympathetic output associated with respiration; in the normal state, heart rate
accelerates on inspiration and decelerates on expiration during each respiratory cycle. Vagal
parasympathetic output results in cardiac deceleration and higher HF HRV power. Although
the mediation of HF HRV is complex, the primary source of HF HRV is mediated through the
vagus nerve, such that blocking vagal activity removes virtually all HF HRV [16]. RSA results
from interaction between lung and brainstem. Lung inflation activates afferent stretch
receptors which results in inhibition of vagal parasympathetic cardiac outflow and increased
HR; during expiration, the stretch is reduced and vagal inhibition removed leading to reduced
HR. The term “vagal tone” has been used to refer to HF HRV although parasympathetic
influence on cardiovascular function and HRV, through the baroreflex, extends into the LF
range as well.

LF HRV power is a mixture of activity of sympathetic and parasympathetic cardiac efference
and afference in feedback loops between heart and brain that control short‐term arterial blood
pressure changes. “This discrepancy is due to the fact that in some conditions associated with
sympathetic excitation, a decrease in the absolute power of the LF component is observed. It
is important to recall that during sympathetic activation the resulting tachycardia is usually
accompanied by a marked reduction in total power, whereas the reverse occurs during vagal
activation” [17]. Furthermore, after reporting complete abolition of the HF and the LF 0.1 Hz
peaks as a result of parasympathetic blockade, Akselrod concluded that “our data indicate that
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the parasympathetic nervous system (PNS) mediates heart rate fluctuations at frequencies
corresponding to the low‐ and high‐frequency peaks of the power spectrum” [16].

Figure 1. Example of an HRV spectrum showing HRV coherence.

HRV coherence is a physiological state of the individual that is produced when resonance occurs
in the cardiovascular feedback systems controlling heart rate, arterial blood pressure (baror‐
eflex), and vasomotor tone. When resonance occurs, the difference between the highest and
the lowest instantaneous heart rate within one respiratory cycle is maximized [18]. It can easily
be seen then that HRV coherence means that HRV of the individual is maximized. HRV
coherence is operationalized as the frequency spectrum of a sine wave‐like heart rate tachy‐
gram that has a narrow, high‐amplitude peak in the LF region of the HRV power spectrum,
around 0.1 Hz, with no other major peaks in the VLF or HF regions [19, 20]. An example of
HRV coherence from our own recording is shown in Figure 1. Although there are different
ways to calculate a value from the PSD that reflects HRV coherence, one well‐known method
of calculating a “coherence ratio” is to (1) identify the maximum peak in the 0.04–0.26 Hz range
of the HRV power spectrum (which represents parasympathetic function) and calculate the
integral in a 0.030‐Hz‐wide window centered on the highest peak in that region, (2) calculate
the total power of the entire spectrum, and (3) divide the parasympathetic power by (total
power minus parasympathetic power) [21]. In many if not most individuals who are free from
cardiovascular disease, HRV coherence can be reliably produced by diaphragmatic breathing
around the 0.1 Hz cycle (six breaths per minute), which is called resonant frequency breathing
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(RFB) because that is the frequency when resonance of the cardiovascular system occurs. RFB
is integral to the practice of HRVB (see below for more detail). HRV coherence is associated
with increased emotional self‐regulation and mental alertness [20].

3.3. Neurophysiological basis of HRV: polyvagal and neurovisceral

The polyvagal theory of Porges [7, 22–25] describes the neurophysiological basis of the
interface of autonomic state and behavior. Polyvagal theory presents the hierarchical relation
among three subsystems of the autonomic nervous system supporting adaptive behaviors in
response to the particular features of safety, danger, and life threat in environmental stimula‐
tion. The name of the theory “polyvagal” denotes that two vagal pathways operate in mam‐
mals. One of the vagal circuits is a vestige of an evolutionarily primordial circuit that associated
with defensive responding to threat; the other vagal circuit is a relatively recent evolutionary
development, one that is not observed in other animals than mammals. This newer vagal circuit
produces physiological states associated with safety and affiliation, and it is crucial for social
engagement. Thus, when an individual feels safe the somatic or vegetative conditions are
supportive of growth and restoration (“trophotropic” [26, 27]). This newer vagal circuit is
characterized by myelinated vagal efferent pathways, including the cardiac pacemaker to cause
heart rate deceleration and inhibit the fight‐flight mechanism of the sympathetic nervous
system. The stress response of the hypothalamic‐pituitary‐adrenal (HPA) axis (“ergotrophic”)
is dampened, and inflammation is reduced through modulation of cytokine and other immune
reactions. Second, integration of nuclei in the brainstem that regulate myelinated vagus with
nuclei controlling muscles of the face and head used in facial expressions occurs. As a result,
neural pathways are created that enable a social engagement system with bidirectional
coupling of bodily states and social behaviors such as facial expressions and prosodic vocali‐
zations [8].

The neurovisceral integration model (NvIM) suggests that vagally mediated HRV (vmHRV)
represents a psychophysiological index of cognitive inhibitory control and thus is associated
with emotion regulation capacity [25, 28, 29]. Executive brain areas located in prefrontal cortex
exert inhibitory influence on subcortical structures, importantly the amygdala, allowing the
individual to adaptively respond to demands from the environment and organize responses
effectively [30–32]. Thus, at rest, active cortical brain areas are indicative of greater inhibitory
and emotion regulation. The NvIM proposes that individual differences in vagal function, as
indexed by HRV at rest, reflect the activity of this flexible and integrative neural network which
enables effective integration of basic responses (behavioral, cognitive, and emotional) that
support goal‐directed behavior. The NvIM is founded upon a complex interplay between
cortical and subcortical regions of the brain that are grouped under the collective term “central
autonomic network” (CAN; [33]). The CAN links the ANS to a higher‐order cognitive func‐
tioning, especially the prefrontal cortex. Many specific brain nuclei and structures are included
and reciprocally interconnected in the CAN: the ventromedial prefrontal cortices, the central
nucleus of the amygdala, the anterior cingulate, the insula, the paraventricular nuclei of the
hypothalamus, the periaquaductual gray matter, the nucleus of the solitary tract (NST), the
nucleus ambiguus, and the medullary tegmental field. Output of the widespread CAN
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circuitry extends to autonomic inputs to the heart, including the vagus nerve. By exerting
inhibitory control over subcortical pathways, prefrontal cortex functions to enable the
individual to perceive and adapt to environmental challenges through higher levels of HRV
(i.e., greater vagal tone) at rest.

Converging evidence suggests that these core sets of neural structures are responsible for not
only inhibition but also the regulation of the ANS activity and reactivity. The heart and other
peripheral organs are under tonic inhibitory control by the ANS. More specifically, this
influence is characterized by a relative dominance of the parasympathetic nervous system
(PNS) over influences of the sympathetic nervous system (SNS). Vagal parasympathetic control
represents the major descending inhibitory pathway (DIP), adaptively regulating physiolog‐
ical functions shaped by psychological processes including emotion regulation. The NvIM
posits that vagally mediated HRV may be more than just a simple index of healthy heart
function, and also serves as readily available measure and index of the degree to which the
brain’s integrative system for adaptive regulation provides flexible control over the periphery.

3.4. HRV and orienting

Autonomic cardiac adjustments to environmental stimulation are an integral part of the
orienting response (OR) to stimulation in the environment. Deceleration of HR is identifiable
during the OR, while acceleration of HR reflects response selection of a defense response after
a stimulus is cognitively appraised to be dangerous or threatening. The direction of attention
(externally toward environmental information vs internally for information processing) and
change in heart rate (deceleration vs acceleration, respectively) are linked. Lacey and Lacey
[34, 35] put forward the “intake‐rejection hypothesis”, proposing that attention to cognitive
tasks can be directed toward the environment (intake of the environment) or it can be directed
toward internal processing (rejection of the environment). Cardiac deceleration occurs during
externally directed tasks (e.g., visual attention and search, empathic listening) due to activation
of the parasympathetic branch of the autonomic nervous system. Cardiac acceleration occurs
during internally directed tasks (e.g., mental arithmetic or imagery, response selection and
output or performance) due to activation of the sympathetic branch of autonomic nervous
system via release of norepinephrine from locus coeruleus to stellate ganglion of the heart [36].

Autonomic cardiac adjustments to environmental stimulation are furthermore and more
basically an integral part of the OR. Orienting is the enhancement of stimulus reception by
information processing and appraisal. Early work in this area determined that a deceleration
of HR is identifiable during the orienting response, while HR acceleration reflects selection of
a behavioral defense response (DR) after stimulus information appraisal indicated the need
for it [37, 38]. The history of theory and research on the OR and DR (defense response) includes
the role of general psychophysiological measures and phasic cardiac responses in both humans
and animals. Obrist called this “cardiovascular learning” [39, 40]. Autonomic substrates of
cardiac responding have behavioral significance for the OR and DR, and reveal that cardiac
deceleration is necessary for stimulus appraisal after vigilance in orienting, and cardiac
acceleration is necessary for defensive response selection [41, 42].
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Currently, however, the construct of attention is considerably more complex than is described
by intake‐rejection hypothesis. Although attention is being defined and measured using varied
behavioral tasks, such as spatial cueing, sustained vigilance, and selective focus, the many
different types of attention have been grouped into three basic categories, labeled as “alerting,”
“orienting,” and “executive” [43]. Critically, the basic premise that cardiac deceleration is
necessary for successful externally directed attention has held up and found new life in the
widely accepted practice of employing HRVB for optimal performance enhancement, notably
sports preperformance preparation (e.g., [44]).

3.5. Executive control of attention and defense

The human brain is equipped with various executive functions such as selective attention to
deal with the vast amount of information flow from the external world in a seemingly effortless
manner [45]. Emotional stimuli with their perceptual properties and biological significance
must have attentional prioritization in order for adaptation to occur. For example, a dot‐probe
task was used to investigate whether task‐irrelevant auditory emotional information can
provide cues for orientation of auditory spatial attention [46]. In this experiment, participants
were significantly faster to locate a target when it replaced the negative cue compared to when
it replaced the neutral cue, while the positive cues did not produce a clear attentional bias. The
results indicate that negative affect can provide cues for the orientation of spatial attention in
the auditory domain. By way of possible mechanism for this effect, it has been shown that
negative emotion induced by visual stimuli can affect auditory event‐related potentials (ERPs)
as early as 20 ms after stimulus onset [47], and more generally that scalp potentials are
associated reflect autonomic activity associated with behavioral responding [48].

The pressures of evolution have hardwired in humans a set of inborn and automatically
activated defense behaviors, termed “the defense cascade.” The first step in the defense cascade
is arousal; if danger or threat is then perceived, the next step is activation of flight or fight,
while freezing is an alternate response at this stage, a “flight‐or‐fight response put on hold.”
Tonic, collapsed, or passive immobility (also called fear bradycardia) is the response of last
resort, when active fight or flight defense responses have failed and the threat to survival is
imminent and inescapable. Each of these defense reactions has a distinctive autonomic pattern
mediated by neural pathways. Freezing differs importantly from immobility in the cardiac
state: accelerated heart rate characterizes freezing and decelerated heart rate characterizes
immobility. The defense cascade is known to activate neural structures that are also central to
the CAN: the extended amygdala, hypothalamus, periaqueductal gray (PAG), ventral pontine
tegmentum, ventral and dorsal medulla, vagal and sympathetic nuclei, and spinal cord [49].

The hypothalamus (paraventricular nucleus) plays a major role in arousal by increasing
sympathetic viscereomotor tone and in striated muscles of the somatomotor nervous system.
The body becomes prepared for action by vasoconstriction of blood vessels to the salivary
glands (dry mouth) and tension one in the laryngeal muscles of the back. Smooth and striated
muscles contract, heart rate and respiration accelerate, and posture is stabilized [49].
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sympathetic viscereomotor tone and in striated muscles of the somatomotor nervous system.
The body becomes prepared for action by vasoconstriction of blood vessels to the salivary
glands (dry mouth) and tension one in the laryngeal muscles of the back. Smooth and striated
muscles contract, heart rate and respiration accelerate, and posture is stabilized [49].
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3.6. Autonomic cardiac regulation and fear

Fear is an emotion caused by the cognition that a stimulus perceived in the environment is
dangerous, threatening, or likely to cause pain. Fear causes a change in brain and autonomic
system, and ultimately a change in behavior, such as running away, hiding, or freezing.

Heart rate (HR) conditioning in rabbits (Oryctolagus cuniculus) is a widely used model of
classical Pavlovian fear conditioning of autonomic responding. Acquisition and retention of
conditioned bradycardia (deceleration of heart rate) in the rabbit is useful because the rabbit
is a species considered by many as an ideal intact preparation for the study of neural mecha‐
nisms of associative learning, and in particular, cardiovascular conditioning. The neural
mechanisms underlying HR conditioning have been widely researched in rabbits and other
species including humans, with studies concentrating on vagal‐mediated, parasympathetic
cardiovascular changes, sympathetic‐mediated changes, emotional/affective learning compo‐
nents involving the amygdala and prefrontal cortex and extrapyramidal system including
some but not all cerebellar structures [50].

Up until his death in 2011, Donald A. Powell was for decades a leading researcher in classical
(Pavlovian) conditioning of autonomic and somatomotor function and the founder of our
laboratory. His major findings (summarized below) continue to guide the work in our
laboratory at the present time. A fear conditioning paradigm was used to concomitantly
condition autonomic (cardiac adjustments) and somatic (eyeblink) function [51]. This approach
was applied to a classical conditioning model of PTSD in veterans and a parallel translational
lesion model of conditioning in rabbits [52, 53]. Dr. Powell’s research elucidated two separable
neural circuits with different fear conditioning parameters: the cortico‐limbic circuit control‐
ling autonomic conditioning and an extrapyramidal neural circuit controlling skeletal, or
somatomotor, conditioning.

Lesions of substantia nigra prevented acquisition of the eyeblink conditioned response and
had no effect on conditioned bradycardia [54, 55]. While medial prefrontal cortex (mPFC) is
not critical for acquisition of somatomotor conditioning [56], post‐training lesioning of mPFC
impaired performance of the conditioned eyeblink response [57–59]. Moreover, while deep
nuclei of the cerebellum are understood to be necessary for eyeblink conditioning [60],
manipulation of this extrapyramidal substrate does not affect heart rate conditioning [61].

In contrast, lesion studies demonstrated that conditioning of autonomic cardiovascular control
requires intact function of a cortico‐limbic circuit [62, 63]. Acquisition of conditioned brady‐
cardia in the rabbit is dependent on a prefrontal‐amygdala pathway, and the major structures
in this pathway are medial prefrontal cortex [64–66] and central nucleus of the amygdala.
Interestingly, subiculum of the hippocampus was not found to be necessary for acquisition of
conditioned bradycardia in this paradigm [67]. Furthermore, autonomic cardiac conditioning
is rapid compared to somatomotor eyeblink conditioning. In animals, conditioned slowing of
heart rate was shown to occur within the first 3–5 conditioning trials, whereas eyeblink
conditioning requires many more trials, in the range of 50–60 [68]. Similarly, heart rate
conditioning in humans was more quickly acquired with shorter interstimulus interval than
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eyeblink [69]. At the single neuron recording level, mPFC processing of stimulus information
appears to be driving decelerative heart rate‐conditioned responding [70].

Since the same set of stimulus contingencies will classically condition both autonomic function
and somatomotor behavior, the existence of a process that integrates the two would be
expected. The septo‐hippocampal system may be the brain circuit that performs this activity.
Extinction of classically conditioned bradycardia is delayed by vasopressin, which increases
peripheral vascular resistance and arterial blood pressure, a result that seemingly increases
the autonomic conditioning cortico‐limbic circuit to include hypothalamus and pituitary [71].
Intraseptal injection of the antimuscarinic anticholinergic scopolamine in the concomitant
autonomic and somatomotor conditioning paradigm enhanced cardiac deceleration and
impaired eyeblink conditioning [72]. Thus, there may be a central border zone cardiac‐somatic
linkage [39] that couples and uncouples cortico‐limbic (stimulus registration and appraisal)
from neostriatal (response selection) activities [73]. More research is needed in this area to
integrate these crucially important past and current constructs of arousal, attention, and
behavior.

4. Clinical implications

4.1. Autonomic cardiac dysregulation in PTSD

Unlike animals, which generally are able to restore their standard mode of functioning once
a fear‐provoking stimulus is past, humans often are not, and they may find themselves stuck
in the autonomic profile associated with response that was tied to the original danger or
trauma. This is traumatization of the nervous system. When the nervous system is trauma‐
tized, current environmental stimuli, or associatively conditioned reminders of the original
danger, repetitively trigger the behavioral response to past fearful events. A simple working
definition of PTSD then, apart from the formal clinical diagnostic criteria, is that the ANS of
the traumatized individual has become stuck in, or is easily shifted into, a state of ergotropic
behavioral response to fear, dominated by sympathetic outflow and its accelerative effects
on cardiac adjustment. As a result, PTSD influences on autonomic control of heart rate and
HRV impact orienting and stimulus appraisal [9].

The effect of PTSD on HRV has been studied since the late 1990s. Our own meta‐analysis
assessed all available studies of sympathetic and parasympathetic influences on HRV to
determine effect sizes and the utility of HRV as a potential psychophysiological indicator of
PTSD, summarized below [74]. Using keywords “PTSD” and (“heart rate or HRV or vagal or
autonomic nervous system”), 453 potentially relevant studies were identified; after inclusion
criteria were added, 39 studies were considered; exclusion criteria reduced the study sample
to 19, all of which were then included in the meta‐analysis. The meta‐analysis was performed
according to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta‐Analyses)
and Cochrane Handbook guidelines, using Comprehensive Meta‐analysis Software, ver. 2.0.
We calculated the Hedges’ g effect size with 95% confidence interval (CI), statistical significance
(p), and heterogeneity for each effect size estimate. Several HRV variables were considered,
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and for each an individual, meta‐analysis was performed. Heart rate (HR) was significantly
elevated in PTSD patients. The available scientific literature clearly showed that reductions in
SDNN, RMSSD, and HF power, and increased LF/HF ratio, have utility as indicators of
autonomic effects of PTSD, which can be associated with impaired vagal activity. The positive
LF/HF effect size indicates increase in sympatho‐vagal function under PTSD as compared with
controls, and also reflects, we believe, non‐linearity in co‐occurring shifts in LF and HF power
with proportionately greater reduction in HF than LF [74].

HRV has been shown to be significantly correlated with eyeblink conditioning in normal
adults [11, 69]; in combat veterans with and without PTSD (PTSD+ and PTSD‐, respectively),
EB conditioning was associated with resting HRV. In the PTSD+ veterans, frequency and
amplitude of eyeblinks, HRV, and immediate memory on a verbal learning test were all lower
than in the control group [12]. Factor analysis revealed four separable factors corresponding
to (1) eyeblink amplitude, (2) HRV, (3) immediate memory, and (4) self‐report of mood state
(depression and anxiety), and eyeblink frequency was significantly predicted by HRV and
immediate memory. Furthermore, and importantly, in this study reduced HRV was also shown
to be associated with poorer performance on the immediate verbal memory test [12]. Further
analysis revealed the effects of eyeblink conditioning on heart rate responding in the same
study [10]. In this paradigm, which was discriminative conditioning, a light signal was
presented for 5 s followed by a tone conditioning stimulus (CS) that was paired with either an
eyepuff (CS+) or no eyepuff (CS‐). Thus, there was a 5‐s vigilance period before onset of the
tone CS. A linear HR deceleration from baseline during the 5‐s vigilance period before onset
of the tone CS was found in the PTSD‐ subgroup but was not present in the PTSD+ subgroup.
This is strong evidence that PTSD disrupts bradycardia during vigilance.

4.2. PTSD and attention bias

Healthy adaptation requires people to allocate attention to genuine threats in the environ‐
ment while ignoring other similar stimuli. Traumatic events offset this delicate balance and
induce cognitive biases that give rise to threat avoidance and threat‐related hypervigilance,
among other clinical symptoms. Attentional problems are a common complaint of patients
with a PTSD diagnosis, and clinical research data support this. Vietnam veterans with PTSD
were found to be significantly worse on controls without PTSD on tasks measuring focused
and sustained attention [75]. Using the attentional network test [43], PTSD participants were
found to be impaired in inhibiting irrelevant information, a function of the executive atten‐
tional network [76].

PTSD may be associated with hypervigilance to salient and threat‐related stimuli, but results
of attention bias studies in PTSD have found biases both toward and away from threat.
Hypervigilance manifest as attention biased toward threat cues while avoidance of threat‐
related stimuli. Attention bias indexes the degree to which attention fluctuates between
vigilance and avoidance and is based on reaction time data derived from variants of the classic
dot‐probe task. In this task, pairs of threat and neutral (or positive) stimuli are simultaneously
presented across repeated trials. Each stimulus pair is followed by a target probe appearing at
the location of either the threat stimulus (congruent trials) or the neutral stimulus (incongruent
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trials). An attention bias score is calculated as the difference between the mean reaction times
of these two types of trials.

Attentional bias toward threat in PTSD could reflect either difficulty disengaging from
threat‐related stimuli or facilitated engagement of such stimuli, although there is some evi‐
dence that attentional bias toward threat in PTSD reflects difficulty disengaging as opposed
to facilitated engagement [77]. Early dot probe studies in PTSD in adults and children re‐
ported mixed findings. Some studies found bias toward trauma or threat‐elated stimuli in
PTSD [78–82], while others reported an association between PTSD and a bias away from
trauma or threat [83, 84]. Still others have failed to find significant attentional bias differen‐
ces between PTSD and control groups, consisting of healthy individuals and a group of re‐
cent trauma survivors that included individuals both with and without acute stress disorder
[85, 86]. Difficulty disengaging from threatening stimuli has been associated with the 5‐
HTTLPR serotonin transporter gene polymorphism [87], although the significance of this
finding has not been explained.

Iacoviello [88] derived a measure of attention bias by grouping, or “binning,” consecutive 20‐
trial sequences on the dot‐probe task and calculating a bias score for each bin. The standard
deviation of the bias scores across bins was then divided by the participant’s mean reaction
time to generate the measure of attention bias for each subject throughout the session. Results
of this study revealed greater attention bias in participants with PTSD than in trauma‐exposed
participants without PTSD and nonexposed healthy participants. Attention bias was also
positively correlated with PTSD symptom severity.

Different selective attentional orienting mechanisms underlying anxiety‐related attentional
bias have been identified, such as engagement and disengagement of attention [89]. These
mechanisms are thought to contribute to the onset and maintenance of general anxiety dis‐
orders and have relevance for the study of attention bias in PTSD. General anxiety seems to
be associated with a preferential bias for negativity. The measure of attention bias has re‐
cently been refined by employing a moving average technique, rather than the previously
employed binning method, to generate a more stable index that is influenced less by the
number of trials in any particular study [90]. However, attention bias is still something of a
novel measure, and we know of no reports of test‐retest reliability. Overall, attention bias
may be best conceptualized as reflecting natural plasticity built into the threat‐monitoring
system that is influenced by different contexts and situations, rather than indexing a stable
trait.

Attentional training (sometimes called attention bias modification, ABM) is aimed at reduc‐
ing symptoms and behaviors associated with anxiety by systematically reducing negative
attentional biases and training selective attention to orient away, or to disengage, from
threat [91]. Attention control training, but not attention bias modification, was found to sig‐
nificantly reduce attention bias and reduce PTSD symptoms [92]. Thus, further study of
treatment efficacy for attention bias, and its underlying neurocognitive mechanisms, seems
warranted.
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5. Applied psychophysiological therapy for PTSD and attention bias: HRV
biofeedback

The scientific and clinical data supporting the facts of diminished vagal and increased
sympathetic activity in PTSD increased notably in the past decade and continue to mount [13].
In developing a treatment intervention, it is important to understand the signature patterns of
normal and deranged stimulus processing and appraisal, and response output type, whether
immobility, defense, or affiliative. Effective interventions aim to activate, deactivate, or modify
one or more components of the abnormal cardiac adjustment pattern. Because the process of
treatment intervention pertains to humans, we may speak of an intervention that shifts the
response pattern of cardiac adjustment as being a “mind‐body intervention.”

In our clinical research, we use HRVB as a psychophysiological intervention to study the effects
of psychological trauma and its potential amelioration. HRVB is a very well‐tolerated, easy‐
to‐use, and effective mind‐body technique that appears to have achieved acceptance as an
integrative health procedure for routine healthcare. HRVB training teaches the practitioner to
self‐regulate his or her own HRV by monitoring visual feedback indicating whether or not
HRV coherence is attained, and then associating that feedback with self‐regulation of emo‐
tional state. With practice, the individual learns how to voluntarily and quickly produce HRV
coherence using RFB, focused attention, and conscious voluntary positive emotional state.
HRVB is an interactive procedure that uses hardware/software systems to monitor and display
the individual’s HRV patterns in real time. Visual feedback of HRV (either quantitative display
or animated challenge games) is provided as participants practice techniques of attention
focusing (such as mindfulness), RFB, and induction of a positive emotional state. Acquisition
of the skill of self‐regulation of HRV coherence takes anywhere from 1 to 6 weekly sessions of
about 45 min each. Summaries of the evidence for the efficacy of HRVB in reducing mental
and physical symptom burden are available [93–95].

6. Models of autonomic dysregulation and treatment of PTSD

Figure 2 is a model of HRV, orienting, and PTSD. The process begins in the upper left corner
of the figure, when a stimulus in the environment is registered A normal OR is initiated in less
than a second, and proceeds (blue arrow) to appraisal through cortical processing with an
output of cardiac adjustment that depends on the appraisal: stimulus is not further perceived
with return to baseline vigilance or appraisal of life threat with no escape (immobilization) or
appraisal of affiliative engagement or appraisal of danger with freeze, fight, or flight response.
Each of the latter appraisal outcomes is associated with an autonomic state, respectively: return
to preregistration baseline, bradycardia modulated by dorsal vagal nucleus, bradycardia
modulated by ventral vagus and nucleus ambiguus, cardiac acceleration modulated by
withdrawal of rostroventral lateral medulla, and activation of sympathetic nervous system.
This process is shown in schematized and highly simplified form in the right upper portion of
Figure 2 (for more detail of the vagal afferent and efferent neural circuits controlling cardiac
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function, see [19, 31]; see [96] for a thorough discussion of the centrally key role of the
paraventricular nucleus of the hypothalamus in autonomic dysfunction). In the individual
with PTSD, however, cortical appraisal is short‐circuited (red arrows) with repetitive activation
of sympathetic nervous system and freeze of fight/flight. We propose that the beneficial effects
of HRVB on PTSD symptoms, including attention bias, occur according to the model shown
in Figure 3.

Figure 2. Model of HRV, orienting, and PTSD.

Figure 3. Dysregulation of heart rate deceleraton by PTSD and reduction if PTSD symptoms by HRVB.
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7. Research

7.1. Completed research on HRVB and PTSD

In our meta‐analysis of PTSD and HRV [74], we also examined the effects of treatment of PTSD
on various HRV parameters. The first finding was that very few controlled studies examining
changes in HRV variables pre‐ and posttreatment on PTSD have been published [97–100].
However, all of these studies employed some form of HRV biofeedback as the treatment
intervention. The study by Lande [98] was excluded because HRV data were not included in
the study report. Using conservative random effect modeling for the meta‐analysis, a signifi‐
cant increase in RMSSD could be discerned and a decrease in HR was nearly significant (p 1‐
tailed = 0.08).

Our small‐scale controlled study of the co‐occurrence of reduction in HRV parameters and
sustained attention in Iraq combat veterans with and without PTSD. We [97] tested the effects
of HRVB using as outcomes HRV coherence and a small battery of attentional tests patterned
on Mirsky’s model of attention [101]. Veterans met with an HRVB professional once weekly
for 4 weeks for HRVB. HRV coherence was achieved in all participants, and the increase in
coherence ratio was significant post‐HRVB training. Furthermore, significant improvements
were observed as increased digit span backwards and fewer commission errors on continuous
performance testing, with a significant interaction of training with PTSD on word list learning
that demonstrated combat veterans with PTSD were able to benefit from HRVB to a greater
degree than veterans without PTSD.

Based on the findings of that small‐scale study, we recently performed a 3‐year study of HRV
and HRVB in combat veterans with PTSD, funded by the US Department of Defense. Below
are some of the key findings from that study which have not been previously published
anywhere else. Operation Iraqi Freedom (OIF)/Operation Enduring Freedom (OEF) veterans
21–45 years old with and without PTSD were recruited from our veterans’ hospital outpatient
population. PTSD+ veterans receiving standard of care for PTSD were assigned to one of two
treatment groups: active HRVB training and sham HRVB training. PTSD‐ veterans served as
a baseline control group only and did not receive any HRVB training. The length of training
was 6 weekly sessions. A follow‐up assessment was made 8 weeks post‐training to test for
persistence of effects (no HRVB was administered during the 8‐week period post‐training until
follow‐up). Pre‐training (baseline), post‐training, and follow‐up PTSD symptom levels were
assessed by licensed clinical psychologist raters using the Clinician Administered PTSD Scale
(CAPS). Raters were blind to the training assignment groups. The study used DSM‐IV‐TR
criteria, not DSM‐5 criteria, because the latter were not in existence at that time. Enrollment
was planned for 30 PTSD+ veterans in each of the two HRVB groups (active and sham), and
15–20 PTSD‐ veterans in the control group; final results included 29 and 32 PTSD+ combat
veterans in the active and sham HRVB subgroups, respectively, and 12 PTSD‐ combat veterans
in the control group.

Some of the important findings from this study are summarized here and are being prepared
for submission as a research article elsewhere. HRV coherence was quantified as log10 of the
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peak LF power, thus the measures of HRV analyzed were SDNN, RMSSD, log10 HF, and log10
peak LF. Nonparametric statistical tests revealed that all four pre‐training HRV measures were
significantly intercorrelated; overall, SDNN was most strongly correlated to the other three
HRV variables, and the largest correlation coefficient with log10 peak LF was SDNN (rho =
0.765, p(1‐tailed)<0.001). Pre‐training SDNN, RMSSD, and log HF were all significantly lower
in the PTSD+ compared to the PTSD‐ subgroup (Mann‐Whitney U, all ps < 0.020); however,
SDNN discriminated best between groups with and without PTSD.

Data showing correlations between HRV variables and measures of PTSD in a sample this size
have not, to the best of our knowledge, been previously published. When the four pre‐training
HRV variables were tested for associations with pre‐training PTSD, we found that Log10 HF
power was most closely correlated with severity of PTSD measured as total CAPS score (p =
‐0.370, p(1‐tailed) = 0.001); HF power is a traditional measure of parasympathetic activity and
consistent with the research hypotheses, the correlation between parasympathetic activity
(which indicates vagal tone) was negative. Thus, as vagal tone increased, total PTSD severity
decreased. Closer examination revealed that the pre‐training HRV variables associated
differentially with the three pre‐training CAPS clusters: intrusive thoughts (e.g., nightmares,
daytime memories), avoidance/numbing (e.g., depression, avoidance behaviors), and arousal
(e.g., irritability, exaggerated startle). Log10 HF power was also the only HRV variable to
significantly correlate with all three clusters (p(1‐tailed) < 0.05, all correlations negative). The
time‐domain HRV variables SDNN and RMSSD were both significantly negatively correlated
with the arousal cluster. The intrusive thoughts cluster was negatively correlated with log10
HF power, yet was not correlated with either of the time domain variables. The pre‐training
coherence indicator, log10 peak LF, did not correlate significantly with CAPS total or any of
the clusters, presumably because none of the subjects had received any training at that point
in time.

With respect to differences between the active and sham HRVB subgroups, whereas pre‐
training differences in the two HRVB subgroups were nonsignificant (p = 0.913), the post‐
training active HRVB active group had significantly higher coherence compared to the Sham
group (p = 0.007). This is strong evidence that active HRVB training produced coherence in
those veterans who received it.

Active HRVB produced increased HRV SDNN and RMSSD post‐training, and reduced PTSD,
while sham HRVB produced little or no change. Results showed that the interaction of group
(Sham vs HRVB+) x time period of assessment (pre‐, post‐, follow‐up) interaction effect was
significant, with clinically significant improvements in PTSD severity in the active HRVB
subgroup relative to the sham HRVB subgroup. The mean CAPS score of PTSD+ subgroup
receiving active HRVB training improved from 79.4 to 57.3. Within the active HRVB group,
the mean PTSD severity did rebound between post‐training and follow‐up 8 weeks later to
60.8, but this increase was not statistically different from the post‐training mean, and at follow‐
up, the PTSD severity mean was statistically lower and clinically improved relative to the pre‐
training mean. Within the sham HRVB group, there were no statistical or clinical
improvements in the mean PTSD severity score post‐training or at follow‐up.
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SDNN discriminated best between groups with and without PTSD.

Data showing correlations between HRV variables and measures of PTSD in a sample this size
have not, to the best of our knowledge, been previously published. When the four pre‐training
HRV variables were tested for associations with pre‐training PTSD, we found that Log10 HF
power was most closely correlated with severity of PTSD measured as total CAPS score (p =
‐0.370, p(1‐tailed) = 0.001); HF power is a traditional measure of parasympathetic activity and
consistent with the research hypotheses, the correlation between parasympathetic activity
(which indicates vagal tone) was negative. Thus, as vagal tone increased, total PTSD severity
decreased. Closer examination revealed that the pre‐training HRV variables associated
differentially with the three pre‐training CAPS clusters: intrusive thoughts (e.g., nightmares,
daytime memories), avoidance/numbing (e.g., depression, avoidance behaviors), and arousal
(e.g., irritability, exaggerated startle). Log10 HF power was also the only HRV variable to
significantly correlate with all three clusters (p(1‐tailed) < 0.05, all correlations negative). The
time‐domain HRV variables SDNN and RMSSD were both significantly negatively correlated
with the arousal cluster. The intrusive thoughts cluster was negatively correlated with log10
HF power, yet was not correlated with either of the time domain variables. The pre‐training
coherence indicator, log10 peak LF, did not correlate significantly with CAPS total or any of
the clusters, presumably because none of the subjects had received any training at that point
in time.

With respect to differences between the active and sham HRVB subgroups, whereas pre‐
training differences in the two HRVB subgroups were nonsignificant (p = 0.913), the post‐
training active HRVB active group had significantly higher coherence compared to the Sham
group (p = 0.007). This is strong evidence that active HRVB training produced coherence in
those veterans who received it.

Active HRVB produced increased HRV SDNN and RMSSD post‐training, and reduced PTSD,
while sham HRVB produced little or no change. Results showed that the interaction of group
(Sham vs HRVB+) x time period of assessment (pre‐, post‐, follow‐up) interaction effect was
significant, with clinically significant improvements in PTSD severity in the active HRVB
subgroup relative to the sham HRVB subgroup. The mean CAPS score of PTSD+ subgroup
receiving active HRVB training improved from 79.4 to 57.3. Within the active HRVB group,
the mean PTSD severity did rebound between post‐training and follow‐up 8 weeks later to
60.8, but this increase was not statistically different from the post‐training mean, and at follow‐
up, the PTSD severity mean was statistically lower and clinically improved relative to the pre‐
training mean. Within the sham HRVB group, there were no statistical or clinical
improvements in the mean PTSD severity score post‐training or at follow‐up.
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7.2. Planned research on HRVB and PTSD: the action cascade

The basic results presented above provide evidence that HRVB reduces formal DSM‐IV
symptoms, yet there remains a gap in our understanding of stimulus appraisal, attention, and
orienting aspects of PTSD. The orienting reflex could facilitate attention and perception toward
a stimulus on one hand, whereas it could bias attention away from the percept on the other
hand. Our planned research on the autonomic stages of the OR in combat veterans with PTSD
uses the action cascade, a software program of our own creation. The action cascade is a
computerized test that presents the subject with stimulus trials that produce an experimental
analog of the naturalistic stages of orienting and response: Rest, Alert, Vigilance, Orienting
and Appraisal, and Response Selection and Output. Each trial lasts about 25 s (Figure 4). Heart
rate and HRV are recorded continuously and simultaneously with task performance on the
action cascade by linking the physiological recorder to the computer stimulus presentation
program.

Figure 4. Action cascade: HRV during stages of rest, alert, vigilance, stimulus orienting/appraisal and response.

We have developed HRV Cascade Action Software to measure HRV during the stages of Rest,
Alert, Vigilance, Orienting/Appraisal and Response. Durations of the Rest, Alert, and Vigilance
stages vary to reduce the anticipatory predictability of the task. The action cascade is a close
analog of the defense cascade paradigm, but modified stimulus valence (e.g., pleasant,
unpleasant or fear‐provoking)—which would provoke emotionally laden ANS responding—
to be instead only informational (Go, No Go) and thereby guiding the action of stimulus
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appraisal into the cortical (mPFC) portion of the cortico‐limbic circuit controlling autonomic
cardiac regulation. The action cascade protocol is in preliminary data collection stage at this
time. The working hypothesis, illustrated in Figure 4, is that cardiac deceleration will be absent
or at least attenuated in the PTSD+ subjects pre‐training HRVB, and this deficit will be
normalized or at least improved post‐training HRVB. Results may bridge the gap in under‐
standing the role that ANS dysfunction plays in the adverse effects of PTSD on arousal,
attention, and response disinhibition.

8. Summary and conclusions

Our chapter has reviewed evidence underlying the theory that ANS control of cardiac
adjustments to environmental stimulation is a central factor in the symptom complex of PTSD.
HRV is measured and quantified in terms of power (variance) and the coherence ratio of
parasympathetic to total variance in the tachygram. Understanding of vagus nerve as the major
control point of responsivity to environmental stimulation, with inputs and outputs affecting
emotions, cognition, and behavior, fits into the evolutionary framework that includes the range
of response outputs—fight or flight, freezing, tonic immobility, and affiliation. The neurovisc‐
eral integration model specifies the neuroanatomical networks of vagal afference and efference
which control the rhythm of cardiac acceleration and deceleration. The entire system of ANS‐
regulated defense cascade is due to the executive ability of prefrontal cortex. Fear is a normal
and adaptively healthy aspect of the defense cascade, well‐understood and modeled by
translational models. Dysregulation of the normal fear response by traumatization deranges
the ANS and its control of HRV and subsequent defense cascade. As a result, attentional bias
both toward and away from reminders and fear‐provoking stimulation occurs. HRVB is
theoretically and intuitively beneficial in the restoration of ANS function to adaptive para‐
sympathetic and sympathetic levels. While these complex relations can be heuristically
modeled, the reader is cautioned that PTSD is a very heterogeneous and multifactorial disorder
and numerous other approaches to modeling and treatment (epigenetic, neuro‐inflammatory,
cognitive‐behavioral, to name a few) are certain to add to our understanding and successful
treatment outcomes. Our research provides preliminary evidence that HRVB improves HRV
and reduces PTSD symptoms, and we intend to further develop our model with an experi‐
mental paradigm.
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Abstract

Despite  decades  of  prevention  campaigns  and  research,  childhood  interpersonal
trauma (i.e.,  psychological,  physical  and sexual  abuse,  psychological  and physical
neglect,  witnessing  interparental  violence)  remains  an  endemic  problem  with
longstanding and deleterious negative effects on adult psycho-relational functioning.
This chapter aims to present a comprehensive literature review of the repercussions
associated with exposure to  childhood interpersonal  trauma.  First,  the nature and
various forms of childhood interpersonal trauma are described. Subsequently, a review
of the studies documenting disruptions in psychological and interpersonal functioning
and the mechanisms explaining the development of each of these repercussions is
unraveled.  These  repercussions  include  posttraumatic  stress  disorder,  anxiety
disorders,  depression,  personality  disorders,  affect  dysregulation,  substance  use
disorders, eating disorders, suicidal behaviors, alterations in attention and conscious-
ness,  disruptions  in  attributions,  attachment,  sexuality  and  violence  in  intimate
relationships. Finally, suggestions for future research and intervention guidelines with
childhood interpersonal trauma survivors are discussed.

Keywords: childhood interpersonal trauma, psychological repercussions, interperso-
nal repercussions

1. Introduction

Childhood exposure to maltreatment,  or  early interpersonal  trauma, is  considered as an
endemic health issue with tragic personal, social and economic repercussions [1, 2]. Recent
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international and US national studies show its alarming prevalence [3, 4], with 61% of children
who have experienced at least one type of interpersonal trauma and more than one-third who
report two or more additional types of interpersonal violence. Moreover, numerous studies
have shown that exposure to interpersonal trauma during childhood can chronically and
pervasively alter social, psychological, and cognitive development [5, 6]. Indeed, childhood
interpersonal trauma is associated with a plethora of serious short-term [7, 8] and life-long
consequences [9] such as impaired physical and mental health, increased incidence of affect
dysregulation, alterations in attention and consciousness, identity impairments, and interper-
sonal difficulties [10, 1, 4]. In the past few years, this area of research has expanded from
depictions of the prevalence of interpersonal trauma in various populations to the documen-
tation of  its  possible  repercussions,  and identification of  risk and protective factors  that
contribute to adaptation or lack thereof in the wake of early interpersonal trauma [11].

This chapter aims to present a comprehensive narrative literature review of the repercussions
associated with exposure to childhood interpersonal trauma. First, the nature and different
forms of childhood maltreatment will be described. Subsequently, a review of the studies
documenting disruptions in psychological and interpersonal functioning and the mechanisms
explaining the development of each of these repercussions will be unraveled. This review was
conducted using two different strategies. First, pertinent keywords in various combinations
(e.g., “childhood interpersonal trauma” AND “effects” OR “repercussions”; “child interper-
sonal maltreatment” AND “personality disorders” OR “psychological disorders” OR “post-
traumatic stress disorder”; “childhood maltreatment” AND “interpersonal relationships”;
“child abuse” AND “attachment”) were used to search PsycINFO and PubMed databases, up
to January 2016, for relevant English or French language peer-reviewed articles and books.
Subsequently, the references of the identified articles and chapters were examined to find
additional pertinent papers. In accordance with the results of the research conducted, the
childhood interpersonal trauma aftereffects that will be addressed in this chapter include
posttraumatic stress disorder, anxiety disorders, depression, personality disorders, affect
dysregulation, substance use disorders, eating disorders, suicidal behaviors, alterations in
attention and consciousness, disruptions in attributions, attachment, sexuality and violence in
intimate relationships.

2. Childhood interpersonal trauma

Psychological, physical, and sexual abuse, neglect, and witnessing interparental violence
before 18 years of age consist of different forms of childhood interpersonal trauma as they
result in actual or potential harm to a child’s health, survival, development, or dignity in the
context of a relationship of responsibility, trust, or power [4]. According to Briere [12],
childhood interpersonal trauma can be divided into two categories: acts of omission and acts
of commission. Acts of omission refer to the incapacity or refusal of caregivers to adopt
interpersonal behaviors essential to the development of a child, such as sustained responsive-
ness and availability, so that he or she is deprived of care, support, and psychological stimu-
lation [12, 13]. Acts of omission include both psychological and physical neglect. Psychological
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neglect is defined as the experience of having been ignored or not felt loved nor understood
by a caregiver. Physical neglect is defined as not having received regular meals, baths, clean
clothes, needed medical attention or having been confined in a room alone for extended periods
of time [14]. According to a recent meta-analysis [15], psychological neglect is reported by 18%
of the general population and physical neglect by 16%.

Unlike acts of omission, acts of commission involve abusive behaviors such as psychological,
physical, or sexual abuse directed toward the child [12]. Psychological abuse describes the
repeated experience of humiliation, blame, criticism, rejection, threats, or insults from the
caregiver [16]. This form of abuse affects 36–46% of the general population [17, 18]. Physical
abuse refers to the experience of physical contacts or constraints perpetrated with the intention
of injuring the child. These abusive acts include punching, kicking, slapping, shoving, pushing,
and beating with an object [19]. In the general population, 31–42% of men and 21–33% of
women report having sustained physical abuse during childhood [17, 18]. According to
Canada’s legal dispositions, sexual abuse is defined as any sexual contact between a child under
16 years of age and a person at least 5 years older [20]. North American prevalence rates for
childhood sexual abuse exhibit considerable variability across studies but tend to confirm that
10% of men and 20% of women report this type of interpersonal trauma [21]. Another form of
childhood interpersonal trauma is being exposed to interparental violence. In 2007, according
to the Youth Protection Act, exposure to interparental violence has been added to the reasons
compromising a child’s development [22]. Specifically, exposure to this kind of violence is
defined as the observation, between the parents or parental figures, of physical aggression,
sexual coercion, psychological harassment, or more general constraint or coercion [23]. Data
from the Canadian Incidence Study of Reported Child Abuse and Neglect indicate that up to 26% of
children are exposed to psychological or physical interparental violence [22].

Interestingly, early interpersonal trauma not only produces compelling and long-lasting
psychological and relational maladjustment, but it is also related to a greater probability of
sustaining additional interpersonal trauma during childhood and later in life. This vulnera-
bility is referred to as revictimization [24, 25]. Substantial evidence suggests that individuals
exposed to one category of interpersonal trauma during childhood are also likely to have
experienced other types of victimization [26]. Research increasingly points to the experience
of multiple types of interpersonal trauma, referred to as polyvictimization [3, 27, 28] and
cumulative trauma [29]. Some researchers also refer to this phenomenon as complex childhood
trauma since it encompasses exposure to multiple, often prolonged or extended developmen-
tally adverse traumatic events that occur early in life [5, 24, 30]. Typically, these constructs refer
to the experience of some combination of psychological, physical, and sexual abuse, psycho-
logical and physical neglect, and exposure to interparental violence and are operationalized
as the total number of different types of interpersonal victimization experienced by a given
individual [8, 17, 10, 31].

Studies are generally consistent in finding that experiencing multiple types of childhood
interpersonal trauma may be particularly detrimental since it is related to more severe and
complex psychological and relational consequences, both in childhood and adulthood, when
compared to exposure to a single type of interpersonal trauma [8, 10, 32–34]. Indeed, cumu-
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lative or complex interpersonal trauma not only increases the risk of posttraumatic stress
symptoms but can also result in an intricate pattern of psycho-relational symptoms [24].

3. Repercussions of childhood interpersonal trauma

Childhood interpersonal trauma can have a detrimental impact on a child’s development,
especially regarding psychological and interpersonal functioning [35, 36]. Their potentially
adverse consequences on the psychological sphere are manifold: increased risk of depression,
anxiety, posttraumatic stress symptoms, aggression, dissociation, substance use, risky sexual
behaviors, as well as borderline, antisocial, schizotypal, avoidant, and schizoid personality
disorders [37–41]. In the long run, these psychological repercussions may take a chronic course
and lead to high rates of suicidality and low levels of social functioning [42, 43].

3.1. Psychological repercussions of childhood interpersonal trauma

Research has consistently shown that some traumatic events are more symptom-producing
and cause greater distress and posttraumatic aftereffects than others [10]. For instance,
childhood interpersonal trauma, especially cumulative trauma, is the form of traumatic event
that is the most strongly associated with later difficulties because of its effects on psycho-
relational health and child development [10, 13, 24]. Indeed, childhood interpersonal trauma
is associated with increased risk of mental health problems throughout the lifespan [44],
including posttraumatic stress, eating disorders [45], depression, anxiety, suicidality, and
substance use [24, 46]. Ultimately, these psychological problems may take a chronic course and
lead to low levels of relational and professional functioning, higher rates of suicidality and less
active social participation [40, 42, 43]. Moreover, there appears to be a cumulative effect of
exposure to trauma during childhood with the risk of psychological, physical, and relational
health problems increasing as the number of different types of victimization experienced
increases [31, 44, 47, 48]. Thereby, a clear understanding of the most common forms of
psychological impairment in adult survivors of early interpersonal trauma is deemed neces-
sary.

3.1.1. Posttraumatic stress disorder

Posttraumatic stress disorder is highly prevalent in adult survivors of childhood interperso-
nal trauma [40, 49–52] especially since interpersonal trauma represents the form of traumatic
experiences that induces the highest rates of posttraumatic symptoms [44, 53].

According to several authors [12, 40, 50, 53], the propensity to develop posttraumatic stress
symptoms depends on many factors such as one’s temperament, the number of different types
of interpersonal trauma experienced, pre-existing psychological difficulties, biological
vulnerabilities to stress, or exposure to previous traumatic events. For instance, gender, age,
socioeconomic status, the presence of psychological dysfunctions or disorders, family dys-
functions or psychopathology history, previous trauma exposure, peritraumatic dissociation,
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and the interaction between genetic predispositions and environmental stress may influence
a victim’s risk of developing posttraumatic symptoms [24]. According to Briere [12], an
individual’s reaction to a traumatic event would thus be contingent on the degree to which the
stressor overwhelms this person’ ability to manage its repercussions. Yet, characteristics
specific to the traumatic events can also shape a victim’s trajectory from early interpersonal
trauma to posttraumatic stress symptoms such as the presence of life threat, sexual victimiza-
tion, physical injury, or trauma of longer duration or greater frequency [24].

Researchers have highlighted a significant proportion of survivors who present complex
posttraumatic stress, which describes difficulties arising from severe, profound, and repeated
interpersonal trauma beginning in childhood [24]. Thus, early interpersonal trauma survivors
tend to present more complex psychological difficulties that might not only involve posttrau-
matic stress symptoms, but also disturbances in self-organization [54], borderline personality
disorder [55], major depression, substance abuse/dependence, simple phobia, social phobia,
and agoraphobia [56]. Indeed, posttraumatic stress disorder rarely occurs alone, with up to
80% of those diagnosed with this disorder also presenting at least one other psychological
disorder [56].

3.1.2. Anxiety disorders

Anxiety disorders are the most common category of diagnoses. Approximately 29% of the
US population is estimated to have or to have had one or more diagnosable anxiety disor-
ders at some point in their lives (see [57]). Empirical results reveal that childhood interperso-
nal trauma is associated with the presence and severity of anxiety disorders (for a review see
[58–60]). Indeed, results of a longitudinal study conducted in New Zealand revealed that
generalized anxiety disorder was associated with physical abuse and sexual abuse during
childhood [61].

Contemporary theories and empirical research provide interesting developmental models of
anxiety disorders in adulthood. According to learning theories, early experiences act as
vulnerability factors that can considerably affect the psychological consequences of traumatic
life events often implicated in the origins of anxiety disorders [62]. Such early learning, along
with temperamental vulnerabilities, can serve as diatheses that make certain individuals more
susceptible to adverse and stressful experiences that sometimes lead to the development of
anxiety disorders. That is, people who have a history of uncontrollable and unpredictable life
stressors (e.g., childhood interpersonal trauma) are more likely to develop anxiety disorders
[62]. Certain cognitions and behaviors may serve as an attempt to suppress, control, or avoid
trauma-related anxiety, but those avoidance mechanisms may lead to more negative intrusive
thoughts or perceptions of uncontrollability, which are, in turn, associated with greater anxiety,
leading to a vicious cycle [62, 63].

Childhood interpersonal trauma has also been linked to an increased likelihood of developing
social phobia [64, 65] and panic disorder [66]. Conditioning theory is a useful model to
understand the onset of social phobias. Indeed, several features of conditioning events
themselves have a strong impact on how much fear is acquired. For example, having control
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over a traumatic event (such as being able to escape) has a major impact on how much fear is
conditioned to the trauma-related stimuli. Far less fear is conditioned when the aversive event
is escapable than when it is inescapable [62]. When it comes to childhood interpersonal trauma,
the possibility to escape is lessened since the perpetrator is often a caregiver. This specificity
might have a crucial impact on how much fear is experienced, acquired, or maintained over
time and to what extent, over the long haul, people, places, and situations reminiscent of the
trauma will be avoided by the survivor. In the same vein, prior learning experiences that lead
to perceptions of lack of control and helplessness such as interpersonal trauma may serve as
psychological vulnerability factors influencing the development of panic disorder and
agoraphobia [67].

3.1.3. Depression

Substantial evidence from both cross-sectional and prospective studies indicates that child-
hood interpersonal trauma is a robust predictor of the development of clinical depression in
different samples of adults [68–73]. Indeed, those who have been exposed to trauma are at risk
of developing major depressive disorder, especially since depression is one of the most
common comorbid disorders for posttraumatic stress disorder [53, 74]. Moreover, research
shows a strong association between the number of traumatic events experienced during
childhood and mental health problems, including depression, in adulthood [75, 76]. For
example, results indicate that childhood interpersonal trauma survivors are two to four times
more at risk for depression when compared to non-survivors [48, 77]. Finally, a recent meta-
analysis on the associations between different childhood experiences of interpersonal trauma
and major depression reveals that psychological abuse is the strongest predictor for later
depression compared to other forms of interpersonal trauma [78].

3.1.4. Personality disorders

According to the DSM-5 [79], personality disorders are defined as inflexible, pervasive, and
enduring patterns of inner experience and behavior that lead to clinically significant distress
or impairment in social, occupational, or other important areas of functioning. Despite the lack
of knowledge as to the precise development of personality disorders, there is a consensus in
the actual scientific literature that personality disorders result from the combination of a variety
of biological, temperamental, developmental, and environmental influences [80]. For instance,
according to the diathesis-stress model [81], antisocial personality disorder would arise from
certain genetic vulnerabilities, which lead to problematic behaviors in childhood that are
aggravated by high-risk environments [82, 83]. As such, early environmental factors such as
childhood interpersonal trauma, disrupted family bonds, and externalizing behavioral
problems (including aggression and bullying) could act as risk factors for antisocial personality
disorder [82, 84].

Borderline personality disorder would also emanate from a combination of biological and
environmental mechanisms, the latter of which would include social and attachment-related
disturbances [85]. In her biosocial model, Linehan [86] puts forward a transactional approach
to borderline personality disorder, which is conceptualized as the result of an individual’s
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biological predisposition to emotion regulation difficulties and an invalidating rearing
environment. Therefore, the development of borderline personality disorder would be due to
lack of responsiveness and proximity from relevant caregivers, which would subsequently
disrupt the ability to effectively regulate emotions [85, 87]. As it happens, such caregiving
shortcomings commonly characterize early interpersonal trauma survivors [85]. Consistent
with these theoretical perspectives, there is a robust body of literature indicating an association
between borderline personality disorder and a history of neglect, and of physical, sexual and
psychological abuse as well as the cumulative experience of several forms of childhood
interpersonal trauma [55]. Precisely, between 30 and 90% of individuals diagnosed with
borderline personality disorder report having sustained childhood sexual, physical, or
psychological abuse [88–90].

Although the association between childhood interpersonal trauma and borderline personal-
ity disorder is quite substantial, less attention has been paid to other types of personality
disorders in trauma survivors [91], even though clinical and populational studies have both
shown personality disorders to be more prevalent among adults who have experienced
childhood interpersonal trauma than among those who have not [92–95]. In addition, the
scientific knowledge on the links between trauma types and specific personality disorders
is compounded due to the frequent co-occurrence of different types of early interpersonal
trauma and the high comorbidity between personality disorders [41]. As of now, only a few
researchers have tried to pinpoint these trauma-personality disorder associations. In a re-
cent study, Lobbestael et al. [94] investigated the relationships between five types of child-
hood interpersonal trauma and 10 personality disorders as described in the DSM-IV.
According to the results of this study, sexual abuse was associated with paranoid, schizoid,
borderline, and avoidant personality disorders; physical abuse was related to antisocial
personality disorder; psychological abuse showed significant associations with paranoid,
schizotypal, borderline, avoidant, dependent, and obsessive-compulsive personality disor-
ders; and psychological neglect was associated with histrionic and borderline personality
disorders. Similarly, in a psychiatric sample, Cohen et al. [93] provided support for inde-
pendent relationships between physical abuse and antisocial traits; psychological abuse
and avoidant, dependent, and obsessive-compulsive personality disorders; and neglect and
paranoid, schizoid, and schizotypal personality disorders. Finally, Waxman et al. [41] iden-
tified specific associations between borderline and schizotypal personality disorders with a
history of child sexual abuse (CSA), antisocial personality disorder with child physical
abuse. They also found an association between avoidant and schizoid personality disorders
and psychological neglect.

Nonetheless, even if studies are consistent in finding that interpersonal trauma commonly
increases the risk for adult personality disorders, the specific associations between different
types of interpersonal trauma and personality disorders still remain poorly understood.
Future studies should thus pursue the exploration of distinct trauma-personality disorder
associations as well as relationships between the co-occurrence of multiples types of early
interpersonal trauma and subsequent personality disorders.
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3.1.5. Affect dysregulation

An overarching negative repercussion of childhood interpersonal trauma is affect dysregula-
tion. Affect regulation refers to an individual’s capacity to control and tolerate strong and
negative emotions without resorting to avoidance strategies that distract, soothe, or draw
attention away from emotional distress [12]. Specifically, affect regulation can be conceptual-
ized as a multidimensional construct [96], comprised of a cognitive and a behavioral dimen-
sion [97]. The cognitive dimension of emotion regulation is based on the regulation of affects
and refers to the inhibition of mood swings or of the expression of anger. The behavioral
dimension of emotion regulation is reflected by the ability to refrain from externalizing
negative emotions through avoidance or dysfunctional behaviors [98]. These behavioral
strategies manifest as tension reduction behaviors, the most common of which are self-
destructive behaviors, binge/purge eating, impulsivity, as well as aggressive and risky sexual
behaviors [98]. Indeed, up to 79% of those who self-harm report histories of childhood
interpersonal trauma [99].

Researchers have suggested that, by its premature and severe nature, childhood interperso-
nal trauma would not only interrupt normal child development and associate negative af-
fect to trauma-related stimuli, but would also interfere with the development of essential
regulation skills [10]. As such, the experience of interpersonal trauma during childhood
may impede the development of adaptive affect regulation by exposing children to over-
whelming or extreme emotional demands while simultaneously failing to teach them how
to regulate emotional arousal, to control their behaviors in the context of emotional arousal
or to tolerate emotional distress [100]. Consequently, when faced with insufficient affect reg-
ulation skills or overwhelming negative emotions, adult survivors of childhood interperso-
nal trauma are often unable to cope and tend to resort to avoidance strategies to numb or
reduce the impact and duration of experienced negative affect [101]. Moreover, when faced
with trauma-related affects, memories, or cognitions, survivors might experience over-
whelming distress and be constrained to use avoidance as a way to deal with these negative
affects. Despite its alleviating effect on the negative emotions associated with trauma-related
intrusive and distressing memories, avoidance may also disrupt psychological well-being
and further development of regulation skills, both of which are essential to adult function-
ing [10, 63]. Thus, empirical data have provided support for these theoretical propositions
by showing that adult survivors of childhood interpersonal trauma tend to exhibit affect
dysregulation as reflected by emotional instability, a tendency to overreact to negative or
stressful events, problems in inhibiting the expression of strong affects, and the use of ten-
sion reduction behaviors [10, 64, 102–104].

3.1.6. Substance use disorders

Substance use disorders are relatively common among individuals who were exposed to
traumatic events, especially those who have experienced interpersonal trauma [64, 105, 106].
Results from the Adverse Childhood Experiences (ACE) study showed a strong graded
association between the risk of drug initiation from early adolescence into adulthood and
problems with drug use, drug addiction, and parenteral use. Results also showed that,
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compared to individuals with no ACEs or no experience of childhood interpersonal trauma,
those with more than five ACEs were 7–10 times more likely to report illicit drug use problems,
addiction to illicit drugs, and parenteral drug use [107].

Resorting to alcohol and drugs could be well understood along the lines of Briere’s Self-
Trauma Model under the spectrum of insufficiently developed affect regulation [108]. In
contrast to the positive and caring environment within which a child generally develops,
chronically abused or neglected children may have been exposed to insurmountable affec-
tive obstacles, such as emotionally intolerable physical or sexual abuse, or persistent, inva-
sive psychological abuse. Without a basic safe environment for the development of
optimal skills, victims may become experts at using more powerful avoidance strategies
such as substance abuse, allowing them to “function” despite their otherwise overwhelm-
ing distress [12, 109]. Based on clinical experience with substance-using survivors, Briere
and Scott [24] also suggest that insufficiently processed trauma-related distress may moti-
vate the use of drugs and alcohol in an attempt to “self-medicate.” Thus, drugs and alco-
hol use would contribute to decreased environmental awareness and at the same time,
involvement in risky behaviors. Unfortunately, those circumstances increase the likelihood
of erratic behaviors and additional trauma, and associated posttraumatic stress, ultimately
leading to greater distress and substance abuse [10].

3.1.7. Eating disorders

Mixed findings are observed regarding eating disorders in childhood interpersonal trauma
survivors. Documented in children and adolescent survivors, eating disorders are also
known to persist in adulthood [110]. A recent study using a representative sample of men
and women across the United States [111] found that the vast majority of women and men
with anorexia nervosa, bulimia nervosa, and binge eating disorder reported a history of
childhood interpersonal trauma. Even though sexual abuse is more often identified as a
potential risk factor for eating psychopathology, recent findings demonstrate the role of
different types of childhood interpersonal trauma (i.e., childhood psychological and physi-
cal abuse, childhood psychological and physical neglect) in the etiology of eating psycho-
pathology [112].

According to some researchers, childhood interpersonal trauma might contribute to poor self-
esteem or even self-hatred, which might result in binge eating as a way to punish one’s own
body or to use dissociative coping strategies. Childhood interpersonal trauma might also make
the survivors feel as if their life is out of control, contributing to a need to re-exert control
through self-starvation (see [113]). Other theoretical avenues suggest that the link between
childhood interpersonal trauma and eating disorders may lie on emotion regulation difficulties
arising from poor parental models of distress regulation and tolerance, which result in a limited
repertoire of emotion regulation strategies in the lifespan [114]. For instance, impulsivity and
compulsivity in childhood interpersonal trauma survivors might manifest as disordered eating
behavior, such as binge eating and compensatory behaviors (e.g., purging, laxative use), used
to cope with trauma [115].
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3.1.8. Suicidal behaviors

Among the wide range of repercussions observed in the aftermath of childhood interpersonal
trauma, one of the most troubling is the development of suicidal thoughts and behaviors [116].
Several studies suggest that psychological, physical, and sexual abuse is related to later suicidal
ideation, threats or attempts [117, 118]. More precisely, survivors of childhood interpersonal
trauma are 2–5 times more likely to manifest suicidal thoughts or behaviors when compared
to non-victims [119, 120]. Although no definite consensus prevails pertaining to the type of
childhood interpersonal trauma that is most associated with suicidality, numerous theories
have been proposed to explain this relationship.

Suicide-focused theories support the potential role of childhood interpersonal trauma as an
etiological factor for suicidal behaviors. Based on the Suicidal Mode Theory [121] and the
Interpersonal-Psychological Theory of Suicide [122, 123], childhood interpersonal trauma may
lead to feelings of social alienation and produce emotions and cognitions (e.g., involving
helplessness and hopelessness) that leave survivors with a persisting vulnerability for suicidal
ideation and behaviors. Other authors have also hypothesized that suicidality might result
from a desperate search to avoid or reduce abuse-related affective states and posttraumatic
stress [10, 124].

3.1.9. Alterations in attention and consciousness

Alterations in attention and consciousness can take multiple forms including dissociation,
depersonalization, memory disturbances, concentration difficulties, and disrupted executive
functioning [1, 125]. Dissociation is a common response to traumatic events, including child-
hood interpersonal trauma [24, 126, 127]. According to the DSM-5, dissociation is “a disrup-
tion of and/or discontinuity in the normal integration of consciousness, memory, identity,
emotion, perception, body representation, motor control and behaviour” (p. 291). Dissocia-
tion is often viewed by clinicians and researchers as an avoidance strategy used to tempora-
rily numb, distract, or forestall negative experiences, thereby redirecting attention away
from otherwise overwhelming emotions [10]. Several studies have documented the role of
childhood physical abuse as a predictor of dissociation; yet, Haferkamp et al. [38] showed
that emotional components of trauma such as psychological abuse were also correlated with
dissociative symptoms in adulthood. Moreover, the experience of different types of child-
hood trauma (e.g., cumulative trauma) is increasingly documented as being associated with
dissociation. For example, the total number of different types of interpersonal trauma is as-
sociated with dysfunctional avoidance and symptom complexity in adults, including disso-
ciation [10, 76].

Liotti’s model [128] suggests that the primary function and etiology of dissociation is as a
defense against trauma. While the tendency to use avoidance to cope with negative emo-
tional states caused by memories of the abuse may, at first, provide relief from trauma-relat-
ed stress, avoidance has been identified as an important risk factor for subsequent
psychological problems in trauma survivors [129]. Over the long haul, avoidance can gener-
ate negative outcomes because it reinforces fear beliefs [130], prevents the survivor from the
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opportunity to create new structures of associations [131] and paradoxically, tends to exacer-
bate initial distress (see the Pain Paradox [24]). The use of dissociation in trauma survivors
would also be maintained by a conditioned behavioral response (e.g., negative reinforce-
ment) within which suffering and distress are temporary alleviated. As such, the effective-
ness with which avoidance strategies quickly relieve survivors’ distress keeps them in a
behavioral loop [132].

Also observed in interpersonal trauma survivors is “other-directedness” attention [12]. Early
abuse typically pulls the child’s attention away from internal experiences toward the environ-
ment because that is where potential danger exists and it must be gauged. This ongoing “other-
directed” attention prevents the child from developing a coherent sense of self and impedes
optimal psychological functioning in adulthood since it precludes from internal self-monitor-
ing and self-awareness [102]. Attentional difficulties in the aftermath of a traumatic event such
as childhood interpersonal trauma are well documented, with general consensus that these
attentional disturbances are due to posttraumatic stress [133, 134].

3.1.10. Attributions

Attribution theory states that individuals have a vital need and tendency to explain the cause
of events, especially when they are unexpected, unwanted or unusual, such as traumatic
events [135]. To explain trauma, an individual may thus attribute its cause to either external
or internal factors [136].

When traumatic events are attributed to external factors, individuals may believe that the
traumatic experience and its related effects result of chance or the actions of others rather than
by their own actions. In contrast, those who attribute such events to internal factors believe
they are responsible for the trauma and its repercussions [136]. Attributional styles are
associated with how one will respond to an event, either by alleviating or exacerbating the
psychological sequelae and distress associated with trauma [136, 137]. For instance, children
who have sustained interpersonal trauma often exhibit distorted attributions about themselves
and the world that might set the stage for generalized shame and guilt, poor self-efficacy, and
external locus of control [138, 1]. Self-blame, shame, and guilt are common sequelae of
childhood interpersonal trauma and may lead survivors to hold themselves accountable for
the victimization and even think they « asked for it » or « deserved it » [139, 140]. In addition,
since early interpersonal trauma experiences are likely to occur within the caregiving system,
the child may be cautioned or threatened to conceal the abuse, creating even more guilt, greater
sense of betrayal, and a continual state of anxiety and hypervigilance [141].

In the long run, internal attributions of blame for childhood interpersonal trauma are gen-
erally associated with greater psychological distress and more depressive, anxious, and in-
trusive symptomatology [136, 137]. In addition, childhood interpersonal trauma survivors
are prone to low self-esteem, and overestimation of danger, more commonly when they
have experienced chronic trauma, as a result of which they develop a sense of having little
power to affect future potentially negative events [24]. Taken together, these cognitive re-
percussions might generate pervasive predicaments in understanding others’ behaviors
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and taking responsibility for one’s own behavior and experiences in childhood trauma sur-
vivors [1].

3.2. Interpersonal repercussions of childhood interpersonal trauma

The peculiarity of childhood interpersonal trauma lies in its relational context. Indeed,
interpersonal trauma includes elements of malevolence, betrayal, and disregard, which lead
to feelings of insecurity about the trustworthiness of others [142, 143]. As such, when faced
with an abusive caregiver, a child tends to develop disruptive styles of coping and relating to
others and to oneself [12, 144] as well as enduring cognitive models about the self, others, the
world, and the future known to generate hardships in subsequent interpersonal relationships
[24, 145]. Survivors would thus experience interpersonal traumatic events as more “trauma-
tizing” than non-interpersonal trauma (such as natural disasters) [53, 109, 146]. Hence,
compared to impersonal traumatic stressors, such as natural disasters or motor vehicle
accidents, interpersonal trauma during childhood is presumed to cause more detrimental and
severe outcomes due to its deliberate nature [13, 147].

Several theoretical perspectives (e.g., social learning, object relations, attachment) suggest that
individuals build expectations about others and relationships based on their interactions with
significant others, especially in childhood [148–150]. In the context of early interpersonal
trauma, survivors may develop negative schemas, beliefs, cognitions, and behaviors that
impact the formation and maintenance of positive interpersonal relationships across the
lifespan [151, 152]. Consistent with this assumption, recent studies have highlighted that
childhood interpersonal trauma impairs the development and maintenance of adaptive
relationships in childhood and beyond [35, 153]. For instance, early interpersonal trauma has
been associated with poor social functioning and conflict resolution skills, problematic adult
relationships and sexual adjustment [145, 151, 154], as well as beliefs that others are not
trustworthy or will not provide adequate support when called upon [145]. In response to these
convictions, survivors tend to exhibit lower social support [155], higher social isolation [156],
domineering and controlling behavior [145], as well as distance in interpersonal relationships
[157].

Romantic relationships generally represent the most important, yet challenging, interac-
tions for a majority of adults, especially for survivors of childhood interpersonal trauma.
As such, commitment to a romantic partner can be difficult [151] and survivors’ disrup-
tions in the formation and maintenance of interpersonal relationships would be especially
salient in romantic relationships [158]. The development of commitment and intimacy may
increase feelings of vulnerability and trigger unresolved issues, emotions, and cognitions
associated with past traumatic experiences [159]. A review of the theoretical, clinical, and
empirical literature also suggests that, once these relationships are formed, childhood inter-
personal trauma survivors are more likely than non-survivors to report dissatisfaction, sep-
aration, or divorce [151]. Thus, even when survivors are able to commit to a romantic
partner, their relationships are generally more dysfunctional, exhibit lack in closeness, feel-
ings of affection, and personal disclosure [160] and show greater couple and sexual dissat-
isfaction [17, 154].
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Studies are generally consistent with life course perspectives, whereby some of the repercus-
sions associated with childhood interpersonal trauma are exacerbated by the relational nature
of the couple relationship [13, 161]. The following sections provide an overview of some of the
most documented relational posttraumatic repercussions of early interpersonal trauma:
dysfunctional attachment patterns, sexuality and violence in intimate relationships.

3.2.1. Attachment

Several skills that are required for optimal relational functioning in adulthood are devel-
oped during infancy and childhood within caring and responsive bonds with primary care-
givers [12, 149, 162, 163]. According to Bowlby’s attachment theory [149, 162, 163], children
are motivated to seek proximity to a caregiver or an attachment figure when faced with
emotional distress or threats. When caregivers are able to provide comfort and reassurance,
it allows the child to pursue nonattachment goals in a safe environment with the belief that
they will be available if needed [164]. On the contrary, violent or abusive parents reduce
the caregiver’s capacity to attend to a child’s needs and may challenge the child’s confi-
dence in the parents’ availability and responsiveness [12, 165]. Children who are exposed
to parental violence are less likely to have their basic need for available and consistently
responsive caregivers fulfilled, thus preventing the development of a core sense of security
in relationships [166]. Consequently, an abusive or neglectful relational context with a pri-
mary caregiver, in which a child experiences harm, or is neglected by an attachment figure,
is likely to produce long-lasting relational difficulties through attachment insecurities [17,
165], particularly since children exposed to interpersonal trauma must deal with their at-
tachment figures as potential sources of danger [167]. Indeed, attachment insecurities are
overrepresented in adults who have been neglected, physically abused, or sexually abused
during their childhood [168–170].

In adulthood, since the romantic partner often becomes the person toward which a distressed
individual turns to for comfort and reassurance [171, 172], researchers have suggested that
early attachment bonds share similar attachments features with the romantic partner’s
relationship [173, 174]. According to Brassard and Lussier [175], attachment insecurities in
romantic relationships are shaped along two dimensions: abandonment anxiety and avoidance
of intimacy. Abandonment anxiety refers to the extent to which one holds a negative or positive
model of oneself and a perception of being worthy and loved. Interpersonal trauma survivors
generally present a hyperactivation of this attachment system represented by intense demands
of affection, a sensitivity to perceived or real threats of rejection by the partner, a certain control
over the partner’s behaviors, or an excessive dependence toward the partner in reaction to the
perception that the other is insufficiently available to answer one’s own needs of love and
protection. Avoidance of intimacy depicts individuals who are uncomfortable in intimate
contexts especially within close relationships and who see others as being untrustworthy or
unavailable [164].

According to Godbout et al. [176], childhood interpersonal trauma hinder one’s opportuni-
ties to develop the interpersonal skills that are essential to satisfactory intimate relation-
ships such as the ability to trust others and understand the mental states that underlie their
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behaviors. In essence, the violent dynamics in which a survivor’s first interpersonal en-
counters take place might shape dysfunctional interaction patterns that will be repeated in
subsequent relationships. For example, abusive or neglectful experiences can produce fear
of intimacy, which, in conjunction with the need for connection, leads to ambivalent, chaot-
ic, or transient intimate relationships [176]. Hence, when lack of mutuality prevails in cou-
ple interactions, a survivor’s perceived vulnerability might trigger power responses, used
to protect oneself, further diminishing the already compromised relational processes of the
couple [177].

In certain cases, parents who are not able to provide a safe haven for their children offer them
frightening or unpredictable caregiving. As a result, children fail to organize a coherent
strategy for ensuring protective access to their caregiver and tend to develop insecure repre-
sentation of themselves, others, and the world [178]. Recent studies have referred to these
difficulties as disorganized attachment [179–181]. Arising from the inability to deal with
distress in the caregiver’s presence [182, 183], disorganized attachment depicts a set of both
approach and avoidance strategies [167] that persist across the lifespan [184]. In adulthood,
survivors with a disorganized attachment style are known to have the most acrimonious
romantic relationships [185].

3.2.2. Sexuality

A growing body of research shows that childhood interpersonal trauma, especially child
sexual abuse (CSA), is associated with the presence of sexual difficulties in adulthood (e.g.,
[161, 186, 187]). Childhood interpersonal trauma often involves a malicious intent from the
abuser, or betrayal from an attachment figure [143]. This betrayal feeling is likely to be reac-
tivated in the context of adult close relationships and to generate difficulties in the sexual
sphere. Sexual intimacy is a context in which the individual is vulnerable and where rela-
tional issues are likely to be re-evoked. This is especially difficult and anxiety-provoking for
childhood interpersonal trauma survivors with trust issues, breakage boundaries, feelings of
helplessness and betrayal.

According to Finkelhor and Browne’s [188] traumagenic dynamics model, the impact of
childhood interpersonal trauma on sexuality can be understood through four dynamics:
betrayal, traumatic sexualization, stigmatization, and powerlessness, which are believed to “alter
children’s cognitive and emotional orientation to the world, and create trauma by distorting
children’s self-concept, world view, and affective capacities” (p. 531). Scientific literature
highlights two trajectories within which sexual outcomes of CSA can be classified: sexual
avoidance and sexual compulsivity [189, 190]. Sexual aversion, negative sexual attitudes, a
wide range of sexual dysfunctions including vulvodynia, lack of interest in sex, orgasmic
difficulties (see [191–194]), and lower sexual self-esteem [195] are examples of avoidance-
related outcomes of CSA. In contrast, sexual compulsivity manifests as excessive sexual
concerns, initiation to sex at an early age, an elevated number of sexual partners, risky sexual
behaviors, and extradyadic sexual involvement [159, 196–198].
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Regardless of the related trajectory, avoidant and compulsive sexual behaviors are concep-
tualized as dysfunctional coping mechanisms used to soothe, reduce, or distance from
suffering traumatic memories, or to reinforce self-esteem as it was shattered by the experience
of childhood interpersonal trauma [199, 200]. Yet, clinical and empirical observations reveal
that those sexual outcomes are not necessarily exclusive and that mixed behaviors of avoidance
and compulsivity are often present, underlying some sort of sexual ambivalence [190]. Multiple
experiences of childhood interpersonal trauma are also found to predict lower levels of sexual
satisfaction [29, 201]. Indeed, sexual repercussions of childhood interpersonal trauma not only
pertain to CSA: increased risk of sexually transmitted diseases and risky sexual behaviors (i.e.,
sex with uncommitted partners, unprotected sex, impulsive sex, or risky anal sex) have also
been observed in survivors of neglect, psychological and physical abuse [39, 202, 203].
Although research in this direction is still at an early stage, recent results suggest that childhood
interpersonal trauma hinders sexual fulfillment and pleasure and the perception of living a
satisfying sexuality [161, 204, 205].

3.2.3. Violence in intimate relationships

A large body of literature has reported an association between childhood interpersonal
trauma and an increased risk of sustaining [52, 206] and of perpetrating [165, 207] intimate
partner violence (IPV) in adulthood. Indeed, most victims of IPV [208], the majority of con-
victed batterers [209] and individuals from clinical samples who report having experienced
IPV [69, 210] disclose high rates of childhood interpersonal trauma, ranging from 30 to 80%
[209]. In the scientific literature, this phenomenon is referred to as the intergenerational
transmission of IPV [211, 212]. According to those studies, growing up in a violent home
would increase the probability of experiencing IPV in adulthood by 2–4 times [213]. How-
ever, not all victims of childhood interpersonal trauma become IPV perpetrators nor are
revictimized [212, 214].

One of the most prominent theoretical explanations for the intergenerational transmission
of IPV has its roots in the social learning theory [215], which posits that through behavio-
ral conditioning, modeling, and observational learning, children raised with violence will
come to consider violence as an appropriate response to conflict [211]. Indeed, by seeing
the use of violence being reinforced (the resulting control of the partner or of the situa-
tion) or normalized, survivors of childhood interpersonal trauma would learn to use vio-
lent rather than nonviolent methods to resolve disputes or conflicts, thus integrating
positive attitudes toward violence [216, 217]. Still, social learning theory does not suffi-
ciently describe the association between early interpersonal trauma and IPV since it does
not explain why some survivors of childhood interpersonal trauma experience later IPV
while others do not. In addition, in a recent meta-analysis, Smith-Marek et al. [211] found
a weak-to-moderate association between childhood interpersonal trauma and later IPV,
with an overall effect size of 0.25 for perpetration and 0.21 for victimization across 124
studies. The high proportion of unexplained variance suggests that other possible factors
might interact with the experience of early interpersonal trauma over the course of a sur-
vivor’s life and contribute to later IPV.
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In response to these shortcomings, researchers have suggested that children who grow up with
violence, through social learning mechanisms and the influence of temperament or personality
factors, may be more prone to develop an aggressive interpersonal style that is related to
violence in intimate relationships [218, 219]. According to the bioecological perspective [220],
individuals biologically inherit traits and tendencies that are strengthened or weakened by
their relational experiences. This suggests that although early victimization continues to have
an impact on adult functioning, this influence will be partly explained by other relational risk
and protective factors that interact with the experience of early interpersonal trauma [216].
Consequently, a number of researchers have examined situational factors, usually pertaining
to communication or conflicts that set the stage for violent interactions between romantic
partners [216, 221, 222]. By combining these theoretical perspectives, IPV can thus be consid-
ered as a dynamic process that emerges as a result of early and situational relational experi-
ences, learning processes, and biological affective dispositions [216]. Nevertheless, the fact that
the strength of the relationship between early interpersonal trauma and adult IPV varies across
studies calls for further studies exploring the mechanisms that might explain why some
survivors of childhood interpersonal trauma experience IPV during adulthood while others
do not [97]. For instance, Arata et al. [223] have suggested that the experience of multiple types
of childhood interpersonal trauma, known to generate more important and complex reper-
cussions than a single type of interpersonal trauma, could partly explain these different
trajectories.

4. Conclusion

This chapter aimed to provide an overview of the long-term repercussions of childhood
interpersonal trauma that persist in adulthood. This literature review demonstrates the extent
to which childhood interpersonal trauma impacts multiple spheres of adult functioning,
ranging from classic posttraumatic stress to violence in intimate relationships or sexual
dissatisfaction. These outcomes, often considered as direct consequences of early interpersonal
trauma, might also be causal mechanisms that trigger or exacerbate the onset of a series of
psychological and relational difficulties in adulthood.

As such, trauma-related symptoms often extend beyond posttraumatic stress in an array of
complex symptoms including depression, self-destructive behaviors, dissociation, substance
abuse, somatic symptoms, and high comorbidity with other psychological disorders [31, 51,
53, 68]. For instance, affect regulation difficulties and posttraumatic stress following childhood
interpersonal trauma might enhance the risk of experiencing IPV in adult survivors [52, 100,
210]. Interferences in the sense of attachment security may also preclude maintenance or
reestablishment of emotional equanimity during and following trauma, thereby contributing
to the formation of posttraumatic stress symptoms [166]. In contrast, if internal or external
sources of support can be mobilized during or after a traumatic event, attachment security
could act, at least to some extent, as a protective shield against the development of emotional
problems following trauma, including posttraumatic stress symptoms [166]. Another example
of the intermediate role of childhood interpersonal trauma repercussions to explain posttrau-
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matic stress is the presence of peritraumatic dissociation that occurs during or immediately
after a traumatic experience that appears to be strongly and consistently related to the presence
of posttraumatic stress symptoms in adulthood [224].

However, following decades of research and prevention campaigns and despite dreadful
consequences and economic effects (15M per year in judicial, health, education, employment,
and personal costs in Canada [225]), early interpersonal trauma remains an understudied
phenomenon, especially with regard to the identification of protective factors, such as partner
support or certain personality traits, that might temper its effects on psychological and
relational adult functioning. In addition, early relationships are a crucial part of the psycho-
social scaffolding on which adult psycho-relational health rests yet, since personal history,
relational experiences, and psychological adjustment are interrelated, future studies must
consider multiple variables [13]. The challenges associated with the development of such
studies lie in the plethora of intrapersonal, environmental, and interpersonal variables that
must be examined but are better studied using longitudinal and systemic research protocols.
As such, future studies should aim at following childhood interpersonal trauma survivors
throughout as many years as possible, while assessing specific variables in the survivor’s close
relationships (e.g., parental, social and partner support). Integrative models, including both
psychological and relational variables should also be examined in order to better understand
the survivor’s psychological and social development following childhood interpersonal
trauma.

Also, given the substantial proportion of individuals who report any experience of childhood
interpersonal trauma, health professionals are likely to encounter patients with trauma history.
In this regard, they must acknowledge how these early experiences can shape both psycho-
logical and interpersonal functioning in order to properly evaluate and provide a treatment
that is well-suited to survivors’ needs and capacities. By recognizing the lasting and pernicious
effects of childhood interpersonal trauma, therapists will be more able to validate the survivor’s
traumatic experience. Moreover, with the assistance of a secure and sincere therapeutic
alliance, therapists who work with trauma survivors should be able to provide a warm, safe,
and empathic environment that will help survivors in cultivating a new conception of
interpersonal relationships. Thus, by providing a space to create new representations of the
self and of others, therapists will grant survivors with a sense of hope and a feeling that their
traumatic experience or actual symptoms do not define who they are.

Being aware that childhood interpersonal trauma survivors may lack self-regulatory or
relational skills might also give therapists a sense of the importance of gradual exposure that
will allow the survivor to develop new abilities and experiences [24]. In cases where a
survivor’s romantic relationship is characterized by emotional depth, relationship satisfaction,
and adjustment, this particular relationship can also participate in a powerful healing experi-
ence. Indeed, healthy romantic relationships can foster a survivor’s adjustment by facilitating
a reorganization of dysfunctional schemes and cognitive processes that were developed in the
context of childhood interpersonal trauma. In the same way as a sincere therapeutic alliance,
romantic relationships can provide a space to explore new healthy relationship dynamics that
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will foster the survivor’s psychosocial adjustment through the promotion of positive repre-
sentations of self, others, and the outside world [176].
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Abstract

Childhood traumatic experiences are known to have strong and durable effects on
physical, mental and reproductive health. One of the most studied consequences of
childhood trauma is the post-traumatic stress disorder (PTSD). The present study aims
to investigate in a community sample of Italian female students: (1) the prevalence of
PTSD; (2) the association between reported childhood traumatic experiences and the
presence of PTSD in adulthood and the role played by the romantic attachment (anxiety,
avoidance)  on the relationship between childhood traumatic  experiences  and PTSD
symptoms. Three hundred and twenty-seven female Italian students (mean age = 23.09
years; SD = 2.98) of the University of Padova participated in the study. Participants have
been tested on childhood traumatic experiences (Childhood Trauma Questionnaire-
Short Form, CTQ-SF); romantic attachment (Experience in Close Relationship-Revised,
ECR-R) and post-traumatic stress disorder (Post-traumatic Stress Disorder Checklist for
DSM-5, PCL-5). Results show that PTSD symptoms are significantly predicted by the
experiences of emotional abuse and neglect. Moreover, anxiety and avoidance play a
significant role in the relationship between the emotional forms of traumatic experiences
and the current presence of PTSD symptoms. Clinical implications for the treatment of
PTSD patients with history of interpersonal trauma are discussed.

Keywords: childhood traumatic experiences, romantic attachment, post-traumatic
stress disorder, mediating effect, moderating effect
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1. Introduction

Childhood traumatic experiences are known to have strong and lasting consequences on the
physical, mental and reproductive health of victims as well as confining them to low mental
health in adulthood [1]. A body of researches largely documented the severe and long-lasting
effects  of  the adverse childhood experiences (ACEs) on the biological  and psychological
development of victims [1, 2], highlighting severe impairments in stress regulation and socio-
emotional development. Indeed, early interpersonal traumas expose victims to attachment
disorganization  and  progressive  deterioration  in  the  self-worth  from the  first  and  most
vulnerable stages of a child’s development [3].

Moreover, studies reported a significant odd-ratio for psychiatric disorders in adulthood,
including major depression, panic disorder and bulimia nervosa in sexually abused victims [4].
Adults’ at-risk behaviors, such as substance abuse and dependence, are twice as common
among victims, compared to the general population [5], and a major risk for sexual behaviors
as well as for re-victimization is also largely documented [6–8].

Complex trauma, referring to children’s experiences of multiple traumatic events that occur
within the caregiving system [9], has significant long-lasting effects on brain maturation.
Structural and functional abnormalities are reported in abused children, namely reduction in
the volume of the orbitofrontal cortex and over reactivity of the amygdala [10]. Both areas are
of fundamental importance in emotional and stress responses, which display atypical func-
tioning in abused children from the earliest stages of life [11].

Child maltreatment and adverse childhood experiences are a common occurrence. In 2013, 9.1
per 1000 children in the USA known to child protective services (CPS) had been victims of
abuse and neglect experiences [12]. In Europe, more than 18 million children are estimated to
suffer from maltreatment, as reported by the World Health Organization [13]. In particular, a
prevalence of 9.6% for sexual abuse, 22.9% for physical abuse and 29.1% for mental or
emotional abuse is reported. In Italy, around 9.5% per 1000 children and adolescents are subject
to some form of violence in childhood [14]; the data support the international portrait.

One of the most studied effects of traumatic experiences in childhood is post-traumatic stress
disorder (PTSD). Post-traumatic stress disorder is classified as a “trauma and stress-related
disorder” in the new Diagnostic and Statistical Manual of Mental Disorders 5 (American
Psychological Association, 2013). PTSD represents the most frequent consequence of interper-
sonal trauma histories [15], with 48–85% of childhood abuse survivors developing PTSD
symptoms across life [16, 17].

Despite the fact that studies have mainly analyzed only the stress-related consequences of
physical and sexual traumatic experiences, emotional abuse and neglect have also been shown
to be associated with the development of PTSD symptoms [18].

The exposure to traumatic experiences is a necessary but not sufficient condition for the
development of PTSD. According to Van der Kolk, to consider a linear relationship between
early traumatic experiences and adult psychiatric disorders represents an oversimplification
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[19]; underlying mechanisms and victims’ characteristics involved in the association between
traumatic experiences and adult psychopathology is still a matter of on-going study.

Different studies report that psychopathological outcomes of childhood abuse are related to
the quality of early attachment relationship. Around 80% of physical and emotional abuses
during childhood are perpetrated by parents or close relatives [20], whom are supposed to be
the primary and the first external source of emotion and stress regulation. Indeed, the parent-
child relationship represents a key feature for the long-term ability of auto-regulation and
social support [19, 21].

According to the attachment theory, the quality of early interactions between the caregiver and
his/her child determines the child’s immediate emotional response to stress and plays a
decisive and lasting role in the latter’s emotion-regulation ability [22–26]. Through the daily
over-repetition of the interactive exchanges, a set of internal working models (IWMs) develops
and becomes internalized as a patrimony of personal schema of self and of the other. The
internal working models enable people to regulate emotions in interactions and to cope with
stressful interpersonal situations across the life. These personal schemas are entirely developed
during the first years of a child’s life and become relatively stable across the life span. As a
consequence, they represent a personal guide influencing interactions and relationships in
adulthood [27].

Childhood experiences of abuse and maltreatment constitute a fearful and dangerous devel-
opmental environment, in which the intimacy and proximity with the caregiver produce a
sense of fear instead of a feeling of “felt security,” thus provoking a disorganization of the
attachment system. Indeed, child abuse victims show significantly higher rates of attachment
insecurity (70–100%) compared to the general population (30%) [28]. In addition, fearful and
angry-dismissive patterns are the most associated with interpersonal traumatic experiences
[29].

Furthermore, neglectful caregiving, even in the absence of physical and sexual abuse, denies
the child the needed coherent external support. Through the inconsistent and neglectful
responses of the caregiver, children develop interpersonal strategies characterized by anxious
and/or avoidant behaviors [30].

As a consequence, the adverse childhood experiences shape the interpersonal strategies
characterizing adult relationships. In particular, high levels of dependency or avoidance in
social relationship as well as insecurity, suspiciousness, isolation, emotional distress and low
intimacy in close relationships are reported as a consequence of traumatic experiences [19, 31,
32]. Indeed, the core concept of the attachment theory is that childhood attachment quality
constitutes the paradigm for forming the adult romantic relationship [33]. Romantic attach-
ment represents a personal system of beliefs and expectations on the availability and the
responsiveness of the partner. It is based on the childhood experiences of being loved and felt
security in the relationship with the caregiver [33], and it guides the interactive exchanges
between partners. People differently experience and manage intimacy with the partner
according to their own early experiences of caregiver’s proximity and responsiveness. In
particular, insecure adults are worried of being abandoned or being too close to and dependent
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on the partner [33]. According to Hazan and Shaver [33], a lack of self-worth and a negative
model of self tend to produce anxiety for not being loved and being abandoned; in contrast, a
negative view of the other leads to mistrust feelings, expressed by avoidant behaviors and fear
of intimacy.

Adult and adolescent victims of abuse have higher attachment insecurity and display more
anxiety and/or avoidance in close relationships [15, 34]. In particular, 70% of female victims of
sexual abuse have insecure romantic attachments [35]. Lower satisfaction and couple adjust-
ment are also reported in female victims compared to the women who were not abused [34,
36, 37]. In addition, high levels of insecurity in adult attachments and romantic attachments
are reported to be associated with increased distress and psychopathology, in particular
depression, anxiety, substance abuse and post-traumatic stress disorder [35, 38, 39].

The attachment patterns characterized by insecure or negative IWMs seem to increase the risk
of a post-traumatic stress disorder and promote post-traumatic symptoms [38, 40]. In contrast,
secure attachment is reported to be a protective factor in adult trauma survivors, moderating
the relationship between a traumatic event and the development of PTSD.

Different studies confirm that insecure schema of self and the other generate interpretation
biases in interpersonal stressful situations. This mechanism leads to dysfunctional responses
characterized by hyper-activation or deactivation of emotion regulation [30, 41]. In particular,
the attachment patterns characterized by high levels of anxiety are likely to display hyper-
activation of emotional and behavioral response to stress, causing an exaggerated seeking of
proximity. In contrast, people with avoidant attachment deactivate the interpersonal strategies
of stress response and suppress the search for support [42]. As a consequence, attachment
serves as a regulatory system for the stress response; a mental representation of the other’s
unresponsiveness during stressful situations can be the mechanism responsible for the
increased vulnerability to post-traumatic symptoms [42].

In both PTSD and insecure attachments, there is a lack of security in social and interpersonal
contexts. Indeed, people suffering from PTSD report feelings of distrust and a state of anxious
apprehension which impedes them from having satisfying interpersonal relationships [43].

As a consequence, both the difficulties in emotion regulation and the lack of interpersonal
security represent key variables in association with insecure romantic attachment and post-
traumatic stress disorder in victims of childhood traumatic experiences.

Up until now, there are only a few studies investigating the relationship between romantic
attachment and the PTSD symptoms in childhood trauma victims. Hence, further studies are
needed in order to examine the role played by anxiety and avoidance on the development and
the severity of the post-traumatic stress disorder in adult victims of interpersonal traumatic
experiences.

Available studies in this field suggest mediating or moderating role for social support, emotion
regulation and coping strategies [30]. Few studies showed that romantic attachment styles
characterized by high levels of anxiety and avoidance influence the relationship between early
traumatic experiences and the development of psychopathology, including post-traumatic
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stress disorder [44–46]. Another study [47] observed that insecure attachment mediated the
relationship between childhood trauma and somatization in adulthood. Other studies [48, 49]
reported that adult attachment moderates the association between childhood experiences of
abuse and depressive symptoms as well as PTSD in adulthood.

Yet, in other studies [20, 50] it was established that an association between insecure attachment
and greater number of PTSD in adult women victims of child sexual abuse exists. Moreover,
the ability to maintain closeness in intimate relationships is found to mediate the association
between child sexual trauma and global psychological functioning [38].

Finally, all these studies have investigated romantic attachment in clinical samples, while no
research has studied the contribution of attachment style to the association between post-
traumatic stress disorder and childhood traumatic experiences in a general population [51].
This shortcoming of the available literature represents the starting point for our study.

2. Aims

The present study aims to investigate a nonclinical sample of female students: (1) the preva-
lence of PTSD in adulthood; (2) the association between reported childhood traumatic
experiences and the presence of post-traumatic stress disorders in adulthood and the role
played by romantic attachment.

3. Method

The sample is composed by 327 female students from different faculties of the University of
Padova: 58.4% from Psychology, 17.1% from Educational Sciences, 9.5% from International
Economy, 6.7% from Social Services, 5.2% from Human Rights and Multi-Governance, 1.5%
from Communication Strategies, and 1.5% from Engineering.

Complete demographics of the sample are displayed in Table 1.

The participants were recruited on a voluntary basis and were part of a broader study on early
traumatic experiences and adult psychological outcomes. All participants signed a consent
form and no compensation was given for participation.

3.1. Measures

Participants completed the Childhood Trauma Questionnaire-Short Form, CTQ-SF, [52] in
order to assess the presence and severity of childhood traumatic experiences; the Experience
in Close Relationship-Revised, ECR-R, [53] for the evaluation of the romantic attachment; and
the Post-traumatic Checklist for DSM-5, PCL-5 [54] for the post-traumatic stress disorder
diagnosis.

The Childhood Trauma Questionnaire-Short Form (CTQ-SF; Bernstein et al. [52]) is a self-report
questionnaire used to assess retrospectively the frequency and severity of different childhood
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experiences of abuse (emotional, physical, sexual) and neglect (emotional, physical). The short
form consists of 28 items, scored on a 5-point (Never True-Very Often True, when growing up)
Likert scale. Twenty-five items are equally distributed among five clinical scales: Physical
Abuse, Emotional Abuse, Sexual Abuse, Physical Neglect and Emotional Neglect. Three items
assess the tendencies of responders to minimize or deny negative childhood experiences,
composing the minimization/denial scale. In the present study, the Italian version of CTQ-SF,
translated by Petrone and colleagues [55], was administered. The original study of Bernstein
[52] demonstrated good internal consistency reliability for each of the CTQ-SF scales, across
four heterogeneous clinical and not clinical samples. Cronbach’s α ranged respectively from
0.83 to 0.86 for Physical Abuse, 0.84 to 0.89 for Emotional Abuse, 0.92 to 0.95 for Sexual Abuse;
0.61 to 0.78 for Physical Neglect and 0.85 to 0.91 for Emotional Neglect. In particular, in the
community sample the reliability ranged from α = 0.61 for the Physical Neglect to α = 0.92 for
the Sexual Abuse. For the Italian version, the CTQ-SF showed reliable psychometrics, with
good reliability and confirmed structure validity (Sacchi, Simonelli, in preparation). In the
present study, the Cronbach’s α ranged from 0.51 for Physical Neglect to 0.90 for the Sexual
Abuse, confirming that Physical Neglect represents the less reliable scale of the self-report.

Age 23.09 (2.98)

Ethnicity

Italian 311 (96.3%)

Marital status

Single 101 (31.1%)

Involved 202 (62.2%)

Living together 15 (4.6%)

Married 6 (1.8%)

Separated/divorced 1 (0.3%)

Widow 0%

Education

College 58 (17.8%)

Professional high school 7 (2.1%)

Bachelor degree 254 (77.9%)

Master degree 4 (1.2%)

Postgraduate degree 2 (0.6%)

PhD 1 (0.3%)

Table 1. Demographics of the sample (N = 327).

The Experiences in Close Relationships Scale-Revised (ECR-R; Fraley et al. [53]; Italian version
Calvo, 2008) is a 36-item questionnaire that measures the adult romantic attachment style.
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Respondents are given a description of a possible attitude toward relationships and asked to
rate them on a 7-point Likert scale, ranging from “strongly disagree” to “strongly agree.” The
ECR-R contains two subscales that measure orthogonal dimensions of adult romantic
attachment: attachment avoidance and attachment anxiety; each dimension is measured by
summing 18 items. The ECR-R presented excellent psychometric properties in its Italian
version. In the cross-cultural study of Calvo [56], the Cronbach’s α was 0.93 for the avoidance
and 0.88 for the anxiety. In the present study, the internal consistency reliability of the ECR-R
was α = 0.93 for the attachment avoidance scale and α = 0.90 for the attachment anxiety scale.

The Post-traumatic Stress Disorder Checklist for DSM-5 (PCL-5; Weathers et al. [54]) is a 20-item
self-report for the assessment of current post-traumatic stress disorder symptoms. The PCL-5
is developed from the PCL, and the 20 items correspond to the 20 symptoms describing the
diagnosis of PTSD in the Diagnostic and Statistical Manual for Mental Disorders V version [57].
Since no Italian version for the PCL-5 is currently available, in the present study the original
version was translated, using the back-translation method [58]. The 20 items belong to four
sub-scales representing different clusters of the diagnosis of post-traumatic stress disorder.
The severity of each class of symptoms is obtained by the sum of the scores within each cluster.
For a provisional PTSD diagnosis and in order to have cutoff scores for the evaluation of
symptoms’ severity, items score 2 (moderately) or higher are considered as symptoms. In
particular, the PCL-5 diagnosis requires at least: 1 B item, 1 C item, 2 D items and 2 E items
score 2 or higher. Preliminary validation work proposes the overall cutoff point of 38 for the
PTSD diagnosis, as “reasonable” http://www.ptsd.va.gov/. The PCL was largely examined,
demonstrating excellent psychometric properties [59], while less information is available on
PCL-5. Two recent studies demonstrate high internal consistency, with Cronbach’s α of 0.94
and 0.95. In the present study, the internal consistency reliability result scored high for each
cluster and for the overall measure. In particular, the overall Cronbach’s α was 0.93.

4. Data analyses

First, means, standard deviations and percentile ranks have been calculated for the distribution
of PCL-5 scores, in order to attest the rate of Italian female young students showing current
PTSD symptoms above the cutoff point. The PCL-5 provisional diagnosis for PTSD was
established following the indication of the National Centre for PTSD http://
www.ptsd.va.gov/. Namely, it reflects the DSM-5 diagnostic rules according to which are
required: at least 1 item in Cluster B scored above 2 point; at least 1 item in Cluster C above 2;
at least 2 items above 2 in Cluster D; and 2 items above 2 in Cluster E.

Second, in order to examine the relationship between childhood traumatic experiences,
romantic attachment and current post-traumatic symptoms, correlation analyses have been
preliminary done on all dimensions and scales of the three measures. Then, moderation and
mediation effects have been studied. The hypotheses are displayed in Figures 1 and 2.

In order to study moderation effects, a hierarchical regression analysis was built, in accordance
with Baron and Kenny recommendations [60]. The interaction between predictors and
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moderators was created by multiplying CTQ-SF five scales and the two dimensions of ECR-
R. In the Step 1, predictors (childhood traumatic experiences) and moderators (avoidance and
anxiety) were entered for direct effects analyses; in Step 2, variables of the previous step were
considered along with the ten interaction variables for moderating effects, as suggested by
Frazier and Barron [61].

Figure 1. Moderation model of childhood traumatic experiences, romantic attachment and PTSD.

Figure 2. Mediation model of childhood traumatic experiences, romantic attachment and PTSD.

For the mediation effect hypothesized, a path analysis was performed using LISREL 8.8 [62].
PCL-5 total score has been used as dependent variable and the five scales of the CTQ-SF as
independent variables. Avoidance and anxiety in romantic attachment have been considered
as mediator variables. In a first saturated model, all the five scales of the CTQ-SF were supposed
to have both direct and mediated effects on the post-traumatic symptoms. Secondly, from first
results, a second model has been performed including the clinical scales of CTQ-SF presenting
significant direct and/or mediated effects in the first model.
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5. Results

Descriptive statistics of the variables are presented in Table 2.

Measures Means Standard deviation Min Max

Childhood Trauma Questionnaire-Short Form (CTQ-SF)

Emotional Abuse 6.62 2.601 5 22

Physical Abuse 5.42 1.490 5 19

Sexual Abuse 5.29 1.423 5 17

Emotional Neglect 8.92 3.829 5 24

Physical Neglect 5.67 1.393 5 16

Experience in Close Relationship-Revised(ECR-R)

Avoidance 42.13 18.181 8 99

Anxiety 54.09 18.832 19 118

Post-traumatic Checklist for DSM-5 DSM-5 (PCL-5)

Total PTSD score 18.21 13.699 0 66

Table 2. Descriptive statistics of CTQ-SF, ECR-R, PCL-5 (N = 327).

5.1. Prevalence of PTSD symptoms

Table 3 shows percentile ranks of PCL-5 and the rate of subjects exceeding cutoff point for
the overall PTSD measure.

Measure (C.O.) % above C.O. 25th percentile 50th percentile 75th percentile 90th percentile

PCL-5 total score (38) 9.5 7 15 27 37

Provisional diagnosis (DSM V*) 34.9%

C.O., cutoff.
*The provisional diagnosis is calculated considering: at least 1 item of Cluster B scored above 2 point; at least 1 item of
Cluster C above 2;, at least 2 items above 2 in Cluster D and 2 items above 2 in Cluster E.

Table 3. PCL-5 percentile scores.

5.2. Moderating role of romantic attachment

Table 4 presents the hierarchical regression analyses results.

Results from the hierarchical regression analyses showed that PTSD symptoms are signifi-
cantly predicted using childhood traumatic experiences.
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In particular, in the Model 1, both the Emotional Abuse (β = 0.198; p = 0.01) and Emotional
Neglect (β = 0.148; p = 0.03) show significant direct effects on PTSD symptoms; moreover, the
physical categories of traumatic experiences (abuse and neglect), display negative effects on
PTSD, respectively, with β = −0.136; p = 0.03 and β = −0.170; p = 0.01.

As regards the romantic attachment, anxiety shows a direct effect on the post-traumatic stress
symptoms, β = 0.286; p = 0.00, while no effects have been found for the avoidance. Globally, the
R2 of the first model indicates that childhood traumatic experiences and the romantic attach-
ment account for the 22.7% of PTSD variance.

Measures Model 1 Model 2
β SE B SE

Step 1

Emotional Abuse 0.198** 0.390 0.262** 0.434

Physical Abuse −0.136* 0.576 −0.147* 0.649

Sexual Abuse 0.087 0.530 0.083 0.706

Emotional Neglect 0.148* 0.245 0.133 0.257

Physical Neglect −0.170** 0.631 −0.178** 0.671

Avoidance 0.105 0.044 0.124* 0.046

Anxiety 0.286** 0.042 0.265*** 0.044

Step 2

Emotional Abuse × Anxiety −0.150 1.109

Emotional Abuse × Avoidance 0.058 1.051

Physical Abuse × Anxiety 0.104 1.042

Physical Abuse × Avoidance −0.025 1.383

Sexual Abuse × Anxiety 0.079 0.964

Sexual Abuse × Avoidance −0.103 1.287

Emotional Neglect × Anxiety −0.019 0.972

Emotional Neglect × Avoidance −0.032 0.989

Physical Neglect × Anxiety 0.094 1.148

Physical Neglect × Avoidance −0.027 1.174

Intercept 3.835 3.971 3.655 5.110

R2 0.227 0.253

*p < 0.05; **p < 0.01; ****p < 0.001.

Table 4. Hierarchical regression analyses: direct and moderating effect on PTSD symptoms.

In the Model 2, results show no moderating effects of anxiety and avoidance dimensions, with
interaction variables presenting no significant weights. Among childhood traumatic experi-
ences, Emotional Abuse (β = 0.262; p = 0.00), Physical Abuse (β = −0.147; p = 0.04) and Physical

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice118



In particular, in the Model 1, both the Emotional Abuse (β = 0.198; p = 0.01) and Emotional
Neglect (β = 0.148; p = 0.03) show significant direct effects on PTSD symptoms; moreover, the
physical categories of traumatic experiences (abuse and neglect), display negative effects on
PTSD, respectively, with β = −0.136; p = 0.03 and β = −0.170; p = 0.01.

As regards the romantic attachment, anxiety shows a direct effect on the post-traumatic stress
symptoms, β = 0.286; p = 0.00, while no effects have been found for the avoidance. Globally, the
R2 of the first model indicates that childhood traumatic experiences and the romantic attach-
ment account for the 22.7% of PTSD variance.

Measures Model 1 Model 2
β SE B SE

Step 1

Emotional Abuse 0.198** 0.390 0.262** 0.434

Physical Abuse −0.136* 0.576 −0.147* 0.649

Sexual Abuse 0.087 0.530 0.083 0.706

Emotional Neglect 0.148* 0.245 0.133 0.257

Physical Neglect −0.170** 0.631 −0.178** 0.671

Avoidance 0.105 0.044 0.124* 0.046

Anxiety 0.286** 0.042 0.265*** 0.044

Step 2

Emotional Abuse × Anxiety −0.150 1.109

Emotional Abuse × Avoidance 0.058 1.051

Physical Abuse × Anxiety 0.104 1.042

Physical Abuse × Avoidance −0.025 1.383

Sexual Abuse × Anxiety 0.079 0.964

Sexual Abuse × Avoidance −0.103 1.287

Emotional Neglect × Anxiety −0.019 0.972

Emotional Neglect × Avoidance −0.032 0.989

Physical Neglect × Anxiety 0.094 1.148

Physical Neglect × Avoidance −0.027 1.174

Intercept 3.835 3.971 3.655 5.110

R2 0.227 0.253

*p < 0.05; **p < 0.01; ****p < 0.001.

Table 4. Hierarchical regression analyses: direct and moderating effect on PTSD symptoms.

In the Model 2, results show no moderating effects of anxiety and avoidance dimensions, with
interaction variables presenting no significant weights. Among childhood traumatic experi-
ences, Emotional Abuse (β = 0.262; p = 0.00), Physical Abuse (β = −0.147; p = 0.04) and Physical

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice118

Neglect (β = −0.178; p = 0.01) remain significant predictors, while Emotional Abuse shows no
significant association with post-traumatic symptoms. In particular, Emotional Abuse has a
positive effect, while Physical Abuse and Neglects present negative influences. With regard to
romantic attachment, in the second model, both anxiety and avoidance display direct
significant effects on PTSD overall symptoms, respectively, β = 0.265; p = 0.00 for anxiety and
β = −0.124; p = 0.04 for avoidance. The R2 shows that Model 2 accounted a small (2.6%)
nonsignificant percentage of additional variance of PTSD.

5.3. Mediating role of romantic attachment

Results of the first saturated model tested show the childhood traumatic experiences to have
mainly direct effects on PTSD symptoms’ severity.

From the results of the first model, a second path analysis was performed, removing Sexual
Abuse and testing the direct effects of Emotional Abuse, Emotional and Physical Neglect.
Moreover, in the second model, the effect of Physical Abuse and Emotional Neglect on
avoidance and the effect of Physical Neglect on anxiety were tested.

Figure 3. Results of mediation analyses.

For both models, the overall fit was provided by different goodness-of-fit indices, while the
path coefficients estimated the relative effect of one variable on another. The goodness-of-fit
indices, following Schermelleh and colleagues [63] recommendations, were: the Non-normed
Fit Index (NNFI) and the Comparative Fit Index (CFI), both ranging from 0 to 1 with values
close to 1 indicating good fit. The root mean square error of approximation (RMSEA) was
considered, following Browne and Cudec [64] indications, that is: ≤0.05 considered as a good
fit, between 0.05 and 0.08 as an adequate fit, and between 0.08 and 0.10 as a mediocre fit,
whereas values >0.10 are considered not acceptable.

Chi-square of the second model was 6.84 df = 6; p = 0.34. Considering the definition of fit, all
indices show a good fit, with NNFI and CFI equal to 1 and RMSEA 0.021.
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Path coefficients indicate significant direct and mediating effects. In particular, in the second
model, anxiety and avoidance mediate the effect of Emotional Neglect on PTSD (β = 0.12) and
avoidance shows a tending to significance mediation of Physical Abuse on PTSD (β = −0.02; p
= 0.091).

For the direct effects, Emotional Abuse shows significant direct effect (β = 0.14) on PTSD;
Physical Abuse shows no direct influence on PTSD, but a significant negative effect on
avoidance (β = −0.15). Emotional Neglect has direct effect on PTSD as well as on avoidance and
anxiety, respectively 0.16, 0.34 and 0.27. The Physical Neglect only fits negatively to PTSD
symptoms (−0.16).

Results of the mediation analyses are presented in Figure 3.

6. Discussion

The first aim of this study was to explore preliminary descriptive data on the presence of
significant post-traumatic symptoms in nonclinical female students attending courses at the
University of Padova. Moreover, the purpose of the present study was to analyze the relation-
ship between childhood experiences of interpersonal traumas and the presence of current post-
traumatic stress disorder symptoms in an Italian sample of students. More precisely, this study
tested whether romantic attachment is a significant moderator and/or mediator in the rela-
tionship between traumatic experiences and current PTSD symptoms.

6.1. PTSD prevalence

The first objective of the study was to provide preliminary descriptive data on PTSD in Ital-
ian female students. Although university students are considered high functioning samples,
results highlight that around 10% of female students attending courses at the University of
Padova exceed the cutoff point indicating a potential for the presence of post-traumatic
symptoms. A high percentage of them, 34.9%, satisfy DSM-5 criteria for a provisional clini-
cal diagnosis of post-traumatic stress disorder. This result supports the on-going investiga-
tions to assess long-term effects of childhood adverse experiences as well as other factors
influencing post-traumatic manifestations.

6.2. Moderating effect

With regard to the study of a moderating effect played by anxiety and avoidance, the aim of
the study was to observe whether the long-term effects of childhood traumatic experiences
can be altered, namely increased, under two different conditions: higher levels of anxiety in
close relationship and higher levels of avoidance of intimacy. Our results do not support this
hypothesis.

In the hierarchical regression, no interaction between traumas and romantic attachment
significantly predicted the severity of post-traumatic symptoms. As a consequence, the present
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study suggests that romantic attachment is not a significant moderator in the association
between childhood traumatic experiences and PTSD in adulthood. This result is in line with a
recent study on the moderating role of partner emotional support and negative interaction [65],
in which authors found no moderation and observed that the stress buffering theory does not
explain the role of social support in distress. Our results may confirm that couple attachment
does not buffer the effect of childhood trauma on post-traumatic symptoms in adulthood.
However, the authors [65] suggest that further investigations should run both moderation and
mediation analyses in order to have different functional understanding on the role of social
support variables.

A previous study [50] found a moderation of the quality of romantic relationship on the
association between sexual abuse experience and depression. However, methodological
limitations linked to sampling and measure may account for the absence of the same result in
our study.

Direct effects show that both anxiety and avoidance represent significant predictors of PTSD.
Moreover, when all conditions are controlled, students with higher levels of emotional abuse
present higher PTSD symptoms, confirming the centrality of the emotion dysregulation in the
expression of post-traumatic symptoms.

The physical abuse and neglect both show direct negative effects on PTSD. This result is not
immediate to understand and claims for further analyses. As a consequence, functional
approaches overcome the limit of descriptive interpretations of results. Finally, the variance
explained by predictors and moderators suggests that other variables could be involved as
independent predictors as well as significant moderators.

6.3. Mediating effect

Results of the path analyses show that different forms of childhood traumatic experiences
present different relationship with current post-traumatic symptoms: some forms of trauma
show a direct influence on PTSD, while others are independent or have a combination of direct
and indirect effects.

First, our results highlight that the inability to manage intimacy and closeness in romantic
relationships leads to a severity of emotional neglect and ultimately, the development of post-
traumatic symptoms in adulthood. Moreover, emotional abuse and emotional neglect display
direct influences on PTSD.

These results allow two considerations. First, emotional components of trauma appear to have
the greatest direct and mediated influences on PTSD. In particular, a possible explanation is
that emotional traumas damage or compromise the development of affect regulation in
infancy; such early impairment lasts into adulthood and exposes victims to a major risk of
maladaptive response in stressful situations. Moreover, the emotional abuse appears to impede
interpersonal affect regulation, with victims presenting higher levels of anxiety and avoidance
in romantic attachment and then greater PTSD.
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Emotional abuse and neglect experiences are mainly expressed in chronic familiar contexts,
including ignoring the child, being constantly absent, blaming, humiliating and constantly
criticizing the child. These repeated experiences produce a negative self-worth and a sense of
guilt which are symptoms of complex PTSD. Moreover, emotional neglect involves showing
no emotions in interactive exchanges with the child which leads to extreme difficulties in
recognizing self- and other-emotions. This mechanism damages the development of reliable
internal model of self and other, making victims more vulnerable to high levels of anxiety and
avoidance in intimate relationship.

Second, the mediation of the relationship between emotional neglect and PTSD is provid-
ed by both anxiety and avoidance in romantic attachments. It is possible to suppose that
previous levels of stress, due to traumatic repetitive experiences, like the inaccessibility of
emotional support, can be reactivated by the vulnerability in the relationship, such as a
perceived threat of abandonment. As a consequence, this mechanism might encourage
people to read interpersonal minor stressors, quarrel and separations as trigger for high
levels of stress, which, on the other hand, exposes hidden PTSD symptomatology. Accord-
ing to Van der Kolk [21], abused and maltreated children may show biases in the interpre-
tation of interpersonal situations, quickly seeing the changes in voice tone and facial
expression as a threat; consequently, they rapidly shift from the stimuli to a defensive re-
action. In adulthood, this consolidated experience produces the internal perception of
stress, even in neutral situation of fight or discussion in close relationships. The repetition
of such mechanism produces dysregulation of emotion and hyper-arousal, characteristics
of PTSD, as a response to non-stressing stimulus. A previous study shows that adult vic-
tims of childhood traumatic experiences are more likely to react with a deeper affective
and physiological dysregulation to a harmless situation, compared to adult victims of a
traumatic experience in adulthood [20].

A more controversial result is given by the negative influence of both physical abuse and
neglect on post-traumatic stress disorder. Other investigations previously attested the am-
biguous role of the dismissing pattern of attachment (characterized by greater avoidance) in
association with PTSD. Moreover, this pattern appears to be less frequent in female samples.
The two elements related to our study may affect the results. However, a possible interpre-
tation of the results may also include that the negative emotions characterizing avoidance in
romantic attachment may result in increase in emotional forms of trauma; physical abuse
and neglect may have different long-terms effects, less connected with emotion regulation
and PTSD. Physically abused subjects may have developed different defensive mechanisms
reducing avoidance and PTSD. Further studies in this field are needed to reach a clearer
interpretation.

Finally, the present study suggests that further investigations should consider the role of other
independent predictors and other possible mediators, reported by literature, in the expression
of post-traumatic symptoms and in the long-terms effects of physical interpersonal traumatic
experiences.
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6.4. Limitations

The present study has some limitations. First, for a broader and more complete understand-
ing of the variables involved in the relationship between childhood traumas and post-trau-
matic symptoms, the measures of childhood experiences, attachment and psychological
outcomes should include interviews and different kinds of assessment. Indeed, the present
results are totally produced based on self-report measures. Second, the measure of traumatic
experiences is retrospective and participants are female students; further studies should be
done with clinical subjects to evaluate, in clinical or high risk groups, the role of attachment
on their symptomatology. Moreover, participants were all Italians; hence, the external validi-
ty is so far limited. Another limit is due to the lack of other psychopathological outcomes
which might impact on the different roles played by anxiety and/or avoidance on different
psychopathologies.

However, even if methodological shortcomings of the present results do not allow clear
interpretations on the role that romantic attachment may play in determining adult post-
traumatic symptomatology, one of the strength of the study lays in the opportunity to describe,
in a functional framework, the relationship between childhood experiences and adult post-
traumatic symptomatology. Indeed, the study of both moderation and mediation overcome
limits linked with descriptive models.

7. Conclusion

In conclusion, the present study provides interesting results on the relationship between
childhood traumatic experiences, romantic attachment and post-traumatic stress disorder,
considering both the limited number of investigations involving nonclinical samples and the
novelty of the application of a functional approach.

In particular, the results of the present study point out the role of emotional forms of trauma
in later psychopathology and well-being, evidencing the role of severe impairment of early
emotional regulation on stress and socio-emotional development.

The present results might be considered in a clinical framework, pointing to some aspects
which should be included and focused on in the intervention with adults experiencing
post-traumatic stress disorder as a result of the connection with a childhood history of
abuse. From this study, we discover the role of anxiety and avoidance in close relation-
ship as features to include in the clinical work with female victims presenting PTSD in
adulthood.

In particular, programs of intervention should consider focusing on affect and interpersonal
regulatory skills and implement strategies addressing the work on fear of abandonment as
well as on avoidance of intimacy, in order to boost more adaptive coping skills to face stressful
situations. Namely, reducing the negative self-believes and/or other-believes which lead to
dependence on or avoidance of the other people may reduce their hyper sensibility to stressful
situation and their avoidance of negative emotion. Both features characterize affect dysregu-
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lation, interpersonal disturbance and negative self-concept typical of complex PTSD. Finally,
results about the presence of PTSD among female students suggest the need for further studies
and screening in general populations.
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Abstract

Violent crimes represent a societal problem, and victims, namely women, often develop
posttraumatic  stress  disorder (PTSD).  Previous studies  have identified acute stress
disorder (ASD) as a predictor of PTSD, as well as dissociation. However, there are some
inconsistencies regarding which cluster or symptom has better predictive power, and
the impact of gender is still unknown in victims of violent crimes. The aim of this study
was to determine the predictive power of full and partial ASD diagnosis, clusters, and
symptoms according to gender. To do so, 39 women and 36 men were evaluated using
validated semi-structured clinical interviews within 30 days post crime for ASD and 2
months later for PTSD. Results showed that 52% of individuals had full ASD and 20%
has partial ASD, 40% had full PTSD and 17% had partial PTSD. Both full and partial
ASD diagnoses, as well as all clusters, and most symptoms, were good predictors of
PTSD. No gender differences were observed concerning the predictive power of ASD
clusters  and  symptoms.  The  decreased  emphasis  on  dissociative  reactions  in  the
Diagnostic  and  Statistical  Manual  of  Mental  Disorders,  Fifth  Edition  (DSM  5)  to
establish an ASD diagnosis appears relevant to better identify women and men at risk
of PTSD after a violent crime, and to deliver appropriate early preventive interventions.
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1. Introduction

1.1. Victims of violent crimes

Criminal acts are the most common traumatic events to which the general population is
exposed [1]. According to Canada’s General Social Survey [2], 6% of the population reported
having been a victim of a violent crime in the last 12 months (e.g., sexual assault, armed
robbery, and physical assault). Interpersonal violence represents a significant societal problem
and has a detrimental impact on victims’ health. Studies have shown that victims of violent
crimes usually report important impairment to their functioning and psychological difficul‐
ties. Up to 20–21% subsequently develop posttraumatic stress disorder (PTSD) that might
become chronic without intervention [3, 4], and this is all the more true for women [5, 6].
Indeed, lifetime prevalence rates of PTSD are twice as high in women as in men (10.4 vs. 5%)
and women are four times more likely to develop PTSD when exposed to the same trauma.
Thus, it appears important to identify victims at risk of developing subsequent PTSD, and to
better understand gender differences regarding this risk.

The acute stress disorder (ASD) diagnosis was first introduced into the 4th edition of Diag‐
nostic and Statistical Manual of Mental Disorders (DSM‐IV) [7] to recognize stress reactions
within the first month following a traumatic event and to identify victims at risk of developing
PTSD [8]. To meet criteria for ASD in DSM‐IV, the individual must have experienced, wit‐
nessed, or been confronted to a traumatic event that triggered fear, helplessness, or horror
(criteria A1 and A2). Moreover, the individual has to report symptoms from four clusters: three
dissociative symptoms (criterion B), one reexperiencing symptom (criterion C), one avoidance
symptom (criterion D), and one arousal symptom (criterion E). Symptoms have to cause
distress or impairment (criterion F), and persist for at least 2 days, but no longer than 4 weeks
(criterion G). However, in the recent DSM‐5 [9], no dissociative reaction is mandatory to
establish an ASD diagnosis. According to Bryant [10], people who are at high risk for PTSD
may not have met ASD criteria in the DSM‐IV because of the requirement of dissociative
symptoms. Other studies suggest that the impact of dissociation may vanish on long‐term
adjustment [11, 12]. In the DSM‐5, the individual must report nine symptoms out of 14, with
onset or exacerbation occurring after the traumatic event. Symptoms for ASD in the DSM‐5
include intrusion (4), negative mood (1), dissociation (2), avoidance (2), and arousal (5). Hence,
it appears relevant to comment on the DSM‐5 decisions in the hope of better detecting victims
at risk for PTSD.

The predictive ability of ASD to predict PTSD is evaluated through the concept of predictive
power. Positive predictive power refers to the probability of developing PTSD when an ASD
symptom is present, while negative predictive power represents the probability of not developing
PTSD when an ASD symptom is absent. To date, some studies have examined the positive and
negative predictive power of ASD diagnosis, clusters, and/or symptoms on subsequent PTSD,
and found inconsistent results [13]. A review has observed variability in the predictive ability
of ASD, which could be explained by the diversity of trauma samples studied [14]. Most
included studies focused on victims of major vehicle accidents (MVAs). Victims of major
vehicle accidents and violent crimes differ in particular in terms of the interpersonal nature of
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the act. Victims of violence can struggle with feelings of injustice and betrayal as they attempt
to come to terms with the fact that another human being is responsible for such reprehensive
behavior [15]. A comparison study between MVA victims and violent crime victims revealed
differences, such as lower positive predictive power in victims of violent crimes [8, 16]. In the
literature, higher rates of PTSD are associated with intentionally inflicted violence [17]. Thus,
these samples appear distinctive, which reinforces the importance of examining specific
studies regarding victims of violent crimes.

1.2. ASD diagnosis, clusters, and symptoms as predictors of PTSD

To date, four studies have examined the prevalence of ASD, the incidence of PTSD, and the
predictive power of ASD diagnosis and clusters between 48 h and 6 weeks after a violent crime
(i.e., physical assault, rape, and bank robbery) on PTSD 3–6 months later [4, 18–20]. Full ASD
diagnosis was found in 12–59% of victims, and partial ASD (i.e., meeting all criteria except for
dissociation symptoms) in 7–21%. Subsequently, 7–35% met full PTSD criteria and 22% for
partial PTSD (i.e., at least one severe symptom in each symptom category plus reported
impairment from these symptoms). The highest percentages were found in victims of rape,
which were all women. ASD diagnosis had the best PTSD classification compared to each
cluster (i.e., 62–90% of correct classification). For each cluster, negative predictive power was
high, while positive predictive power was low. Two studies reported dissociation as the best
predictive cluster (i.e., between 49 and 80% of correct classification). However, in these studies,
ASD and PTSD symptoms were self-reported.

Regarding all types of trauma, only two studies (MVA and burn victims) have examined the
predictive ability of ASD symptoms [8, 21, 22]. Results have shown that all symptoms were
predictors, ranging from low to high positive predictive power (i.e., 0.12–1.00) and moderate
to high negative predictive power (i.e., 0.78–1.00). Difede et al. [21] found that victims of burn
injuries who developed PTSD reported recurrent images or thoughts, distress on exposure,
avoidance of thoughts and activities, difficulty sleeping, irritability, poor concentration, motor
restlessness, reduced awareness, and derealization more often than did individuals without
PTSD. However, the generalization of these results to victims of violent crimes, who generally
report more PTSD symptoms than victims of accidents, may be limited [23].

1.3. Gender differences in the predictive power of ASD

A study on victims of MVA showed that ASD was a better predictor of PTSD in women [24].
The authors suggested that this result was attributable to dissociation being a greater risk factor
of PTSD in women. Moreover, positive predictive power was higher in women while negative
predictive power was higher in men. Another study on MVA victims found that women were
at greater risk for PTSD, and also more likely to report arousal symptoms, avoidance, and
numbing symptoms and some reexperiencing symptoms [25]. In this study, women with
dissociation were more at risk of developing PTSD. Thus, studies suggested a better predictive
power of ASD for PTSD in women mainly because of gender differences in dissociative
reactions.
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Globally, studies on victims of violent crimes have supported the relevance of ASD diagnosis
to predict PTSD. Predictive ability of partial ASD has only been documented in one study.
Overall, all ASD clusters have shown high negative predictive power and low positive
predictive power. However, it remains unclear which cluster better predicts PTSD diagnosis.
The predictive power of each ASD symptom has not been examined in victims of violent
crimes. Moreover, the differential predictive power of ASD clusters and symptoms according
to gender has not been studied in these victims. Finally, previous studies have used self-report
measures to evaluate ASD and PTSD, which suggests that responses were influenced by the
victims’ perceptions.

Moreover, it is well known that women are twice as likely as men to develop PTSD, but the
reasons underlying this discrepancy remain unclear [5]. If ASD is considered a predictor of
PTSD, it appears pertinent to determine to what extent ASD clusters and symptoms predict
PTSD according to gender.

2. The current study

The purpose of the present study was to determine the predictive power of ASD diagnosis,
clusters, and symptoms on PTSD diagnosis based on semi-structured interviews according to
gender in victims of violent crimes. To do so, four operational objectives were defined. The
first objective was to assess the percentage of individuals with or without ASD (i.e., full, partial,
or no diagnosis) who will have developed PTSD (i.e., full and partial) 2 months after a violent
crime. The second objective was to assess the predictive power of overall ASD diagnosis and
each ASD cluster (i.e., B, C, D, and E) on PTSD diagnosis (full or partial compared to no
diagnosis). Moreover, we predicted that dissociation would better classify PTSD compared to
other clusters. The third objective was to evaluate the predictive power of each ASD symptom
on PTSD diagnosis. The fourth objective was to examine the predictive power of each ASD
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2.1. Method

2.1.1. Participants and procedure

The study was part of a larger longitudinal study that aimed to examine the evolution of
distress and well-being after a violent crime, as well as predictive factors of PTSD. Individuals
were recruited between 2009 and 2014 through the Trauma Studies Center (TSC) with the
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Individuals were informed of the project by the CAC up to 30 days post crime. Interested
individuals contacted the coordinator to clarify the circumstances of the crime and to be
screened according to the research criteria. Then, symptoms of individuals admitted to the
study were assessed with a semi-structured clinical interview (T0) conducted by a trained
assistant to evaluate the ASD diagnosis and to fill out questionnaires. Individuals were
reassessed for PTSD diagnosis after 2 months (T1) and questionnaires were sent by mail to be
completed at home. For each completed assessment, individuals received a 20$ compensation.
For the present subset of the larger study, only quantitative information of semi-structured
interviews was used (i.e., ASD diagnosis, clusters, and symptoms at T0 and PTSD diagnosis
at T1). In total, 69% of individuals completed both assessments.

2.2. Sociodemographic characteristics at baseline

Table 1 presents the sociodemographic characteristics of individuals. In total, 39 female and
36 male victims of violent crimes participated in the study. The mean age was 35 years old for
women and 42 years old for men. Most participants were Caucasians. Twenty-three percent of
women and 38% of men were currently in a relationship. Thirty-nine percent of women and
50% of men were employed. Most often, women and men reported having been victims of a
physical assault (i.e., 77 and 84%, respectively).

Variable Men (n = 36) Women (n = 39)

Age (mean) 41.9 (15.9) 35.1 (13.8)

Relationship status (% with partner) 37.8 22.5

Occupational status (%)

Employed 50.0 38.9

Temporary Break from Work 33.3 41.7

Not working (retired or by choice) 16.7 19.4

Type of trauma (%)

Physical assault 83.8 76.9

Sexual assault 2.8 5.1

Threats 13.9 10.2

Witness in others’ events 0.0 2.6

Other 16.7 20.5

Time since trauma (# days) 28.3 (10.8) 24.7 (9.3)

Table 1. Sociodemographic characteristics at baseline.

2.3. Measurement

The acute stress disorder interview (ASDI) [26] is a semi-structured interview administered at
T0 that assesses ASD symptoms according to the DSM-IV. Individuals meeting all criteria were
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classified as having full ASD. Partial ASD was diagnosed when individuals met all criteria
except for criteria B, for which only one out of three dissociative symptoms was required [18].
The ASDI has shown good internal consistency (α = 0.90), temporal stability (r = 0.90), sensi-
bility (91%), and specificity (93%) based on clinicians’ judgment [26].

The structured clinical interview for DSM-IV axis I disorders (SCID-I) [27] was used at T1 to
assess the presence or absence of PTSD (i.e., full, partial, or no diagnosis) and other axis I
diagnoses. Partial PTSD was diagnosed when individuals met all criteria for each cluster except
one (i.e., B, C, or D) [18]. This semi-structured interview showed good convergent validity
according to clinicians’ judgment (k = 0.69), as well as an inter-rater reliability ranging from
0.77 to 0.92 [28].

3. Results

3.1. ASD cases and incidence of PTSD

Table 2 presents the percentage of individuals who met criteria for ASD and PTSD diagnoses.
At the initial assessment (T0), 39 victims of violent crimes (52%) met criteria for full ASD, and
15 victims (20%) for partial ASD. These 15 individuals did not meet criteria for dissociation
(i.e., fewer than the three symptoms required). At the 2-month post-trauma assessment (T1),
21 victims (40%) met full criteria for PTSD and nine victims (17%) met criteria for partial PTSD.
Partial diagnoses were due to individuals not meeting criteria for avoidance (i.e., n = 9, fewer
than the three symptoms required).

ASD (T0) PTSD (T1)

Criteria N % # contacted Criteria N %

Full 39 52.0 25 Full 15 60.0

Partial 6 24.0

None 4 16.0

Partial 15 20.0 11 Full 6 54.5

Partial 2 18.2

None 3 27.3

None 21 26.9 16 Full 0 0.0

Partial 1 6.3

None 15 93.8

Total 75 52

Table 2. Percentages of individuals with full, partial, and no ASD diagnoses who met criteria for full, partial, and no
PTSD.
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Among individuals who completed both assessments, 15 (60%) of those who had received a
diagnosis of full ASD met full criteria for PTSD at the 2-month follow-up. Of those with a
partial ASD diagnosis, six victims (55%) met full criteria for PTSD and two victims (18%) met
partial criteria for PTSD. The 55% within the partial ASD group that met full criteria for PTSD
consisted of individuals who did not meet criteria for dissociation.

3.2. Predictive power of ASD diagnosis and clusters on PTSD

Table 3 presents positive and negative predictive power of ASD clusters on PTSD. Positive
predictive power was calculated by dividing the number of individuals who reported each
ASD cluster and who later developed PTSD (i.e., full and partial diagnoses combined) by the
total number of individuals who reported each ASD cluster. Negative predictive power was
calculated by dividing the number of individuals who did not report each ASD cluster and
who later did not develop PTSD (full and partial combined) by the total number of those who
did not report the cluster.

Cluster Positive predictive powera Negative predictive powerb % of correct PTSD classification

B: Dissociation 0.59 0.67 65.4

C: Reexperiencing 0.60 0.50 82.7

D: Avoidance 0.65 0.50 82.4

E: Arousal 0.66 0.55 84.3

ASD diagnosisc 0.58 0.94 84.6

a The probability of the presence of PTSD when the criteria for the cluster were met.
b The probability of the absence of PTSD when the criteria for the cluster were not met.
c Full and partial diagnoses combined.

Table 3. Positive and negative predictive power for PTSD of each ASD cluster.

Results show that both negative and positive predictive power were moderate for all clusters
(i.e., 0.50–0.67) and negative predictive power was high for ASD diagnosis (i.e., 0.94) according
to Cohen (0.2 for low, 0.5 for moderate, and 0.8 for high [23]). A logistic regression analysis
with PTSD diagnosis as the dependant variable (i.e., full and partial combined compared to
no diagnosis) and each individual cluster (i.e., B, C, D, and E) and overall ASD diagnosis (i.e.,
full and partial) as independent variables were performed to determine the percentage of
correct PTSD classification. Dissociation provided the lowest score compared to clusters C, D,
E, and ASD diagnosis. However, no significant differences emerged based on Cochran’s Q-test.

3.3. Predictive power of ASD symptoms on PTSD

Table 4 presents the percentage of individuals who reported each ASD symptom as a function
of their PTSD diagnostic status at 2 months post trauma. Full PTSD and partial PTSD diagnoses
were grouped together for the purpose of these analyses. Chi-squared analyses of individuals
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with and without PTSD were subjected to a Bonferroni adjustment in which the alpha level
was set at 0.002. The presence of several ASD symptoms was significantly associated with a
greater probability of having PTSD, recurrent images or thoughts, nightmares, distress on
exposure, avoidance of thoughts, places and people, difficulty sleeping, poor concentration,
exaggerated startle response, and motor restlessness. Individuals diagnosed with PTSD
reported the abovementioned symptoms more often than individuals without a diagnosis of
PTSD.

ASD symptom Full and partial
PTSD

No PTSD χ2,1, n = 52 Positive predictive
powera

Negative predictive
powerb

Hurt/death 96.7 86.4 1.90 0.60 0.75

Fear 96.7 90.9 0.77 0.59 0.67

Helplessness 83.3 77.3 0.30 0.60 0.50

Numbing 56.7 40.9 1.26 0.65 0.50

Reduced awareness 70.0 50.0 2.15 0.66 0.55

Derealization 86.7 68.2 2.60 0.63 0.64

Depersonalization 23.3 13.6 0.77 0.70 0.63

Dissociative amnesia 63.3 54.5 1.65 0.66 0.52

Recurrent images or thoughts 93.3 50.0 12.71** 0.72 0.85

Nightmares 76.7 72.7 12.55** 0.79 0.70

Sense of reliving experience 26.7 90.9 2.52 0.80 0.48

Distress on exposure 93.3 59.1 17.00** 0.76 0.87

Avoidance of thoughts 100.0 54.5 21.27** 0.75 1.00

Avoidance of discussions 60.0 77.3 7.148 0.78 0.59

Avoidance of places 93.3 45.5 10.76* 0.70 0.83

Avoidance of people 93.1 72.7 23.74** 0.82 0.89

Difficulty sleeping 96.7 63.6 22.49** 0.78 0.93

Irritability 76.7 59.1 6.86 0.72 0.65

Poor concentration 86.7 50.0 8.314* 0.70 0.73

Hypervigilance 93.3 18.2 1.649 0.61 0.67

Exaggerated startle response 90.0 77.3 24.27** 0.84 0.85

Motor restlessness 90.0 61.9 15.46 0.77 0.81

a The probability of the presence of PTSD when the symptom is present.
b The probability of the absence of PTSD when the symptom is absent.
* p < 0.002.
** p < 0.0001.

Table 4. Percentages of each ASD symptom on the basis of their PTSD diagnostic status (full and partial or no PTSD)
and positive and negative predictive power of each symptom.

Both positive and negative predictive powers were moderate according to Cohen [29] for the
following symptoms: afraid, hurt/death, helplessness, numbing, reduced awareness, dereali-
zation, depersonalization, dissociative amnesia, nightmares, avoidance of discussions,
irritability, poor concentration, and hypervigilance. Negative predictive power was high while
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positive predictive power was moderate for recurrent thoughts or images, distress on expo-
sure, avoidance of thoughts, avoidance of places, difficulty sleeping, and motor restlessness.
Positive predictive power was high while negative predictive power was low for sense of
reliving. Finally, both positive and negative predictive powers were high for avoidance of
people and exaggerated startle response.

3.4. Gender differences in the positive and negative predictive power of ASD clusters and
symptoms on PTSD

Table 5 presents the proportion of women and men who reported each ASD symptom and
cluster. Chi-squared analyses were conducted with a Bonferroni adjustment, p < 0.002. There
were no significant differences in the presence of ASD symptoms and clusters between men
and women. Table 5 shows the positive and negative predictive power of each ASD symptom
and cluster for men and women as a function of PTSD diagnostic status post trauma. Positive
and negative predictive powers were similar for men and women for all clusters and symp-
toms.

ASD symptom Individuals meeting
symptom/criterion

χ2

(df = 1)  
Positive predictive
powera

Negative predictive
powerb

Male
(n = 36)

Female
(n = 39)

Male Female Male Female

Cluster A: exposure to
trauma 

94.4 94.9 0.01 0.61 0.62 1.00 1.00

Hurt/death 94.4 89.7 0.56 0.61 0.60 1.00 0.67

Fear 88.9 97.4 2.20 0.59 0.59 0.50 1.00

Helplessness 77.8 87.2 1.16 0.56 0.63 0.67 0.75

Cluster B: dissociation 58.3 66.7 0.56 0.77 0.63 0.64 0.56

Numbing 52.8 43.6 0.63 0.67 0.64 0.50 0.50

Reduced awareness 55.6 69.2 1.50 0.77 0.58 0.64 0.44

Derealization 72.2 82.1 1.03 0.64 0.63 0.57 0.75

Depersonalization 19.4 20.5 0.01 0.75 0.67 0.45 0.45

Dissociative amnesia 52.8 51.3 0.02 0.64 0.67 0.50 0.54

Cluster C: reexperiencing 86.1 92.3 0.75 0.74 0.62 1.00 1.00

Recurrent images/thoughts 66.7 87.2 4.49 0.86 0.64 0.80 1.00

Nightmares 55.6 59.0 0.09 0.79 0.80 0.70 0.69

Sense of reliving experience 25.0 15.4 1.08 0.60 1.00 0.42 0.52

Distress on exposure 63.9 76.9 1.53 0.87 0.68 0.89 0.83

Cluster D: avoidance 86.1 87.2 0.02 0.67 0.70 1.00 1.00

Avoidance of thoughts 66.7 82.1 2.34 0.78 0.73 1.00 1.00

Avoidance of discussions 44.4 51.3 0.35 0.75 0.82 0.58 0.59
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ASD symptom Individuals meeting
symptom/criterion

χ2

(df = 1)  
Positive predictive
powera

Negative predictive
powerb

Male
(n = 36)

Female
(n = 39)

Male Female Male Female

Avoidance of places 77.8 71.8 0.35 0.65 0.75 0.75 0.88

Avoidance of people 65.7 64.1 0.02 0.80 0.83 0.88 0.90

Cluster E: arousal 91.7 94.9 0.31 0.64 0.59 1.00 1.00

Difficulty sleeping 72.2 76.9 0.22 0.82 0.75 1.00 0.88

Irritability 63.9 61.5 0.04 0.75 0.69 0.75 0.58

Poor concentration 69.4 79.5 1.00 0.75 0.67 0.75 0.71

Hypervigilance 88.9 87.2 0.05 0.64 0.58 1.00 0.50

Exaggerated startle response 58.3 69.2 0.97 0.92 0.79 0.81 0.88

Motor restlessness 77.8 60.5 2.57 0.74 0.81 1.00 0.73

a The probability of the presence of PTSD when the symptom is present.
b The probability of the absence of PTSD when the symptom is absent.

Table 5. Proportion of women and men reporting symptoms and predictive power of each ASD clusters and
symptoms and gender differences.

4. Discussion

To our knowledge, this is the first study to examine the predictive power of full and partial
ASD diagnosis, clusters, and symptoms according to gender in victims of violent crimes.
Results showed that 52% of victims met criteria for full ASD and 20% for partial ASD, while
40% met criteria for full PTSD and 17% for partial PTSD. Both full and partial ASD diagnoses,
as well as all symptom clusters, and most symptoms, were predictive of PTSD. No gender
differences were observed concerning the predictive power of ASD clusters and symptoms.

4.1. ASD cases and incidence of PTSD

In the present study, 60% of the participants who had a full diagnosis of ASD met full criteria
for PTSD and 24% received a partial diagnosis of PTSD, compared to 89 and 11% in the Elklit
and Brink study [18]. Of those with a partial ASD diagnosis, 55% met full criteria for PTSD
and 18% met partial criteria for PTSD, compared to 51 and 46% in the previous study.
Differences in the results could be attributable to the traumatic event experienced (i.e., bank
robbery compared to violent crimes in our study) and the methodology used (i.e., question-
naires compared to clinical interviews in our study). Globally, these results showed that both
full and partial ASD diagnoses are useful in predicting PTSD among victims of violent crimes.
In both studies, partial ASD was attributed because cluster B for dissociation was not fulfilled.
However, this situation is no longer an issue considering the decreased emphasis on dissoci-
ation in the DSM-5. Indeed, the fact that partial ASD is as good as full ASD to predict PTSD
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supports changes made in the DSM-5 not to require dissociative symptoms to meet criteria of
PTSD.

4.2. Predictive power of ASD diagnosis, clusters, and symptoms

In line with previous studies, ASD diagnosis showed the highest correct PTSD classification
compared to each cluster. However, both positive and negative predictive powers were
generally moderate, and each cluster was a relatively good predictor. Previous studies on
victims of violent crimes found high negative predictive power (i.e., between 0.82 and 1.00)
and low positive predictive power (i.e., between 0.22 and 0.39) for each cluster [4, 18–20]. Thus,
the absence of a specific cluster (i.e., true negative) was more relevant in the prediction of PTSD
diagnosis than the presence of that cluster (i.e., true positive). However, our results support
the importance of both the presence and the absence of ASD clusters in predicting PTSD. The
likelihood of developing PTSD without ASD seems weaker than when a victim is diagnosed
with ASD. In the absence of acute stress reactions in the first days following trauma, it seems
unlikely that posttraumatic stress symptoms appear. However, a partial or complete presence
of ASD does not seem to systematically turn into PTSD, particularly due to the fact that coping
strategies (e.g., seeking social support) set up by the victims following the violent crime may
alter the psychopathological path of the individual.

Second, dissociation was not a better predictor compared to other clusters. These results may
reflect differences between samples of victims of violent crimes and MVA. Indeed, a compar-
ison study suggested that dissociation has a higher positive predictive power in samples of
MVA compared to violent crimes (i.e., 0.71 and 0.61 compared with 0.33) [8]. MVA may induce
more threatening stimuli (e.g., the sound of broken windows, risk of explosion, numerous
smells), which may increase the risk of peritraumatic dissociation. Moreover, MVA occurs
rapidly and suddenly, and victims may not have the time to react and to fully realize what is
occurring, which may facilitate the onset of dissociative reactions. In studies on MVA,
dissociation appears as an independent predictor of PTSD.

Contrary to previous studies on victims of MVA and burn injury [8, 21, 22], in our sample most
symptoms had moderate to high positive and negative predictive powers, and were relatively
good predictors of PTSD. As for clusters, our results support the pertinence of considering
both the presence and the absence of ASD symptoms. Our findings on the predictive ability
of ASD symptoms were similar to the ones obtained by Difede et al. [21] with the exception of
nightmares and startle responses, which are more discriminative in victims of violent crimes,
and reduced awareness, derealization, and irritability, which are more predictive of PTSD in
burn victims. Similar to MVA, burn victims may be more at risk for dissociative reactions
because of the rapid nature of the event and elevated risk of severe injury. They may also feel
more irritable because of physical pain and the visibility of their burns.

4.3. Gender differences in the predictive power of ASD clusters and symptoms

Contrary to previous studies on MVA samples, our results revealed no gender differences in
the predictive power of ASD on PTSD. Moreover, positive and negative predictive powers
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were similar for gender across all clusters and symptoms. Several factors could explain this
absence of gender differences. In our sample, women and men reported similar percentages
of ASD diagnosis (i.e., 51.3 and 52.8%, respectively) contrary to Bryant and Harvey [24] for
MVA (i.e., 23 and 8%, respectively). In addition, in studies on MVA, dissociation was a better
predictor in women, [8], but not in our study on victims of violent crimes. Indeed, a study
found that dissociation was a better predictor for PTSD in women after an accidental traumatic
event, but not after a violent crime [30]. Again, these findings highlight the potential indirect
association between dissociation and PTSD in interpersonal traumatic events. Other factors
may better explain gender differences in the prevalence of PTSD in victims of violent crimes.
For instance, social support has been identified as a strongest effect size among several types
of risk factors of PTSD (d = 0.28 and 0.40 [8, 24]). A study found that negative social interactions
after a violent crime mediated the relation between gender and PTSD symptoms [3]. Hence,
greater PTSD symptoms found in women were explained by more frequent negative social
interactions.

4.4. Research implications

This study comprises several strengths, such as the examination of the positive and negative
predictive powers of full and partial ASD diagnosis, clusters, and symptoms according to
gender in victims of crimes. Moreover, ASD and PTSD were evaluated with validated semi-
structured interviews by trained assistants. Our results revealed that both full and partial ASD
diagnoses are useful in predicting subsequent PTSD. Hence, our findings support the decision
of the DSM-5 to decrease the emphasis on dissociative reactions to establish the ASD diagnosis.
The prevalence of ASD was possibly underestimated in the DSM-IV because of the required
dissociative symptoms [10], which were overly restrictive. As the decision to remove the
dissociation requirement is the DSM-5 was not only based on ASD’s power to predict PTSD,
it remains to be seen whether this change could affect the prediction of PTSD. Henceforth,
future studies could determine the ability of ASD to predict PTSD, with both diagnoses based
on the new formulation of the DSM-5. Furthermore, findings indicate the usefulness of
evaluating both the presence and the absence of each ASD cluster and most symptoms to better
detect victims at risk for PTSD.

Interestingly, dissociation did not appear to be a better predictor of PTSD, in contradiction to
studies on victims of MVA. Hence, future studies could examine the role of peritraumatic
dissociation (i.e., during the trauma) compared to acute dissociation (i.e., within the first month
following the trauma) in the prediction of PTSD. Persistent dissociation may imply ongoing
dissociation reactions which negatively impact on the emotional processing of the traumatic
experience [31], and may be more predictive of ASD and PTSD [32]. In fact, the restricted
awareness aspect of acute dissociation was demonstrated to be the only significant predictor
of PTSD variance [18]. In the same line, future studies could test the relation between persistent
dissociation, PTSD, and risk factors such as childhood traumatic experiences. Moreover,
contrary to studies on MVA victims, no gender differences were found in the predictive ability
of ASD cluster and symptoms. Future studies could examine gender dimensions. Gender is
culturally understood as a socially prescribed and experienced dimension of femaleness and
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maleness in a society, exemplified by gender roles [33]. Future studies could explore the
relation between adherence to feminine and masculine characteristics and the expression of
distress, symptoms, and the way individuals seek help after a traumatic event, using the Bem
Sex Inventory [34]. Finally, future studies should examine the relation between ASD, PTSD,
gender dimensions, and social support to better explain women’s greater vulnerability for
PTSD.

4.5. Limitations

The results of this study should be considered along with their limitations. It should be noted
that our moderate sample size was associated with limited statistical power to detect significant
effects, specifically for gender differences. Moreover, 31% of individuals did not complete both
assessments. Victims were recruited within the 30 days following the crime, but the mean of
24 days is close to the maximum of 30 days allowed for establishing an ASD diagnosis and the
minimum required for a PTSD diagnosis. In addition, a selection bias was possible because
individuals referred to the research project may have been experiencing more difficulties and
distress than usual. This fact may have decreased the potential of specific clusters of symptoms,
such as dissociation, to predict PTSD.

4.6. Clinical and policy implications

The changes made to the diagnosis of ASD in the DSM-5 should allow for more distressed
individuals, specifically those that previously had a partial ASD because of insufficient
dissociative symptoms, to have access to mental health services. In spite of the fact that women
are twice as likely as men to develop PTSD, our results suggest that screening both men and
women for ASD after a violent crime is judicious. Moreover, some ASD symptoms were more
predictive of PTSD. Thus, it seems relevant for clinicians to target these symptoms throughout
the treatment to prevent the development of PTSD. Furthermore, it would be important to
facilitate the access to psychological services, and to offer training to mental health providers
in order to adequately screen for ASD using the DSM-5. Also, it would be pertinent to deliver
evidence-based interventions. Indeed, trauma-focused cognitive behavioral therapy (CBT) for
individuals with PTSD has been shown to be an efficient treatment to reduce PTSD symptoms
[6]. Thus, it would be pertinent to test the effectiveness of an early brief preventive CBT for
victims of crimes with ASD to prevent PTSD. This intervention has been shown to be efficient
in female rape victims [35] but less so among victims of different violent crimes at long term
[36].

5. Conclusion

The present study highlights the importance of preventing PTSD in victims of violent crimes.
Results indicate that ASD diagnosis, clusters, and symptoms appear pertinent to predict PTSD.
Globally, findings support the DSM-5 decision regarding the decreased emphasis on disso-
ciative reactions for an ASD diagnosis to better identify women and men at risk for PTSD.
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Hence, screening for ASD after a violent crime appears to be an appropriate measure to detect
at-risk victims, and subsequently to deliver appropriate interventions in order to prevent the
development of PTSD.
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Abstract

We  investigated  personality  traits,  coping  strategies,  and  social  factors  among
emergency rescuers of three different catastrophic events that occurred in 2009 and 2013.
These events were natural disasters, two of which were caused by human negligence.
We used the cognitive interview (CI) protocol to interview witnesses and investigate
their memory of the event. A qualitative analysis using the ATLAS.ti software was
performed  to  subdivide  the  type  of  verbal  production  in  the  number  of  scenes
recollected, negative emotions, vivid mental images, and self-experience of the event.
All  participants  were  also  assessed using the  Trauma Symptom Inventory  for  the
presence of traumatic reactions at the time of the interview and tests (from December
2015 until January 2016) and 6 months before the interview to exclude the presence of
further Traumatic job-related events. Personality traits (Big Five Questionnaire), coping
strategies (Coping Inventory for Stressful Situations-Adult), and other social factors (the
Post-Traumatic  Growth Inventory)  have been assessed.  The aim of  the study is  to
identify individual factors contributing to the development of post-traumatic stress
disorder (PTSD) in emergency rescuers. We found that some personality traits, social
factors,  and specific cognitive strategies  may act  as  protective factors  to traumatic
reactions.

Keywords: PTSD, traumatic events, coping style, personality traits, emergency rescu-
ers
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1. Introduction

In the early morning of 6 April 2009, a 6.9-Richter-magnitude earthquake struck L’Aquila
(Abruzzo, Italy) and affected more than 45 towns and small villages, killing 309 people, injuring
1,600 people, and forcing more than 80,000 inhabitants to leave their homes. Police officers at
the scene were among the first to assist in communicating to those trapped under the ruins and
organizing rescue efforts in L’Aquila and the surrounding areas.

Two and a half months later, on 29 June 2009, a derailment of a freight train and subsequent
fire in the railway station in Viareggio (Tuscany, Italy) occurred, which also involved a derailed
wagon that crashed into a number of houses. A large area of Viareggio was damaged in the
fires caused by the wagons, which were carrying liquefied petroleum and caused explosions.
Thirty-three people were killed in the explosions and from collapsing houses. The deaths
occurred at the time of the explosion and in the following days due to the severity of the injuries.
Twenty-five people were injured, and 100 were left homeless. Police officers were among the
first to intervene at the scene to secure the area and assist other rescuers.

Approximately 4 years later, on 28 July 2013, a coach with 48 people on board that was traveling
to Naples from Telese Terme following a pilgrimage hit several vehicles before breaching a
barrier and falling down a 30-m slope near the town of Avellino (Campania, Italy). This coach
crash is considered the country’s worst road accident. Forty people died, and 10 were severely
injured.

Disasters can strike at any time and place. First responders, such as police officers, are
repeatedly exposed to traumatic events as part of their daily routine. A discussion on the
seriousness of a traumatic experience, which can trigger post-traumatic stress reactions, is still
active [1]. One question thus concerns when one can pass from acceptable reactions, though
they are occasionally imbued with suffering, to reactions that have a greater psychopatholog-
ical meaning.

Stress is a pervasive experience that occurs when one’s perceived demands outweigh one’s
perceived resources [2]. Although low to moderate levels of acute stress can be adaptive, the
accumulated effects of chronic exposure to stress can lead to negative outcomes, including
exhaustion, cognitive dysfunction, avoidance behavior, poor health behaviors, depressive
symptoms, and negative social relationships [3]. It must be emphasized that traumatic stress
reactions can differ according to the experienced event: In cases of technological or natural
disasters or major terrorist attacks, the tendency is to increase mutual contact and look for
reassurance in others [4]. This is also in line with neuroimaging studies in which specific
networks of brain areas underpin post-traumatic stress disorder (PTSD) after various traumatic
events [5, 6].

Over 85% of emergency personnel involved in traumatic incidents have experienced a
traumatic stress reaction at some point [7]. Events that are considered stressful include being
shot at, being physically threatened, having one’s family threatened, working with victims
who have been badly beaten [8–10], and experiencing the death of a fellow officer and physical
attacks [11, 12]. Collins and Gibbs [9] report that stressors that are most frequently identified
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among police officers are most likely to involve organizational issues such as work demands,
lack of control over the workload, lack of communication, and inadequate support. Several
studies on first rescuers reported low levels of PTSD symptoms e.g., [13–18], although Levy-
Gigi et al. [19] highlighted the hidden consequences of being repeatedly exposed to traumatic
experiences. Specifically, the presence of an impaired reversal learning has emerged [20] in
individuals who were not diagnosed with PTSD but were repeatedly exposed to traumatic
events in the line of duty; these individuals fail to encode traumatic associations in the
appropriate context [19]. Furthermore, Levy-Gigi and colleagues [19] found that the specific
type of impairment may vary due to the function of the occupation; specifically, they observed
differences between firefighters and crime-scene investigation police officers. One interpreta-
tion of these differences was related to the different roles that they play in an event. Generally
speaking, these first responders arrive at the scene at different times: Firefighters arrive at the
scene soon after the occurrence, followed by the police. Firefighters rescue people and
properties, whereas the police collect and provide evidence that may be useful in court in the
event of prosecution. For this reason, firefighters’ actions result in immediate positive or
negative feedback according to the severity of the event, but police actions do not immediately
affect the event or its outcome [19]. Some studies suggest that these differences may have a
role in self-perception and the subsequent development of PTSD symptoms [21].
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established. In particular, individual differences in post-trauma outcomes and the way in
which certain putative key workplace, social support, and coping variables may combine to
influence these outcomes are still open to debate [22]. Coping with stress requires subjective
appraisal and reappraisal of the situation [23].

The selection process for police officers includes a measurement of personality traits, and
potential recruits undergo strict screening procedures prior to their acceptance into the
department. Several studies empirically suggest the existence of a “police personality” [24,
25], hypothesizing that this personality is a dynamic process that is affected by life experiences
and recognizes the extraordinary job experiences that are unique to police work (see [25]).
Specifically, the police personality is a characteristic or a set of characteristics that are acquired
by individuals after they become officers and are illustrative of the personality attributes
possessed solely by police officers. These personality characteristics may be common to police
officers but may not necessarily be exclusively so [25]. Personality traits are considered
significant predictors of police performance [26–28], with higher levels of conscientiousness
and lower levels of neuroticism identified as the most significant predictors of police mem-
bership and performance [28, 29]. In general, people who score high in conscientiousness have
also been characterized by the use of active coping skills and refrain from the use of passive
coping skills [30]. The term coping refers to cognitive and behavioral efforts that are used to
manage specific external and/or internal demands that are appraised as stressful or exceeding
one’s personal resources [31]. Coping strategies may be either problem focused or emotion
focused [32]. Problem-focused coping refers to responses that are aimed at directly altering or
resolving a stressful situation, whereas emotion-focused coping refers to responses aimed at
managing and regulating one’s emotional reactions to the stressful situation [33]. In general,

Personality Traits and Coping Strategies for Contrasting the Occurrence of Traumatic Reactions in Emergency Rescuers
http://dx.doi.org/10.5772/64547

149



problem-focused coping strategies are more useful than emotion-focused coping strategies
[34, 35]. The ability to cope with stress is considered a crucial factor within police settings.
Anshel [36] individuates poor coping skills as significant predictors of high-level stress in
police work. Grubb et al.’s [37] findings suggested the existence of a “police personality/profile”
and linked good coping skills with the tendency to use fewer maladaptive cognitive strategies
to regulate their emotions and cope with stress.

In the present study, we investigated the role of personal traits and coping strategies in
developing or being resilient to post-traumatic stress disorder as well as in predicting post-
traumatic growth. For this reason, we interviewed police officers who responded to three
different catastrophic events that occurred in 2009 and 2013. We asked to the respondents to
freely recall and imagine the event, as well as imagining that the perspective changed. We then
analyzed the number of memories reported, emotions, and personal experiences as part of the
three instructions in the modified cognitive interview (CI).

We also analyzed the three groups to investigate the differences related to the specific event
in which they participated.

We hypothesized the following observations: (1) proactive coping strategies are seen more
often than maladaptive strategies, and the type of coping style may be associated with the
presence of trauma symptoms; (2) the observation of specific personality traits are not observed
because of the homogeneous sample, that is, we compared police officers involved in different
types of disasters but not different types of rescuers; and (3) differences are found only for
L’Aquila earthquake event because only in this event did rescuers experience the stress of being
both primary and secondary victims.

2. Method

2.1. Participants

We recruited 15 police officers (14 men). These officers ranged from 43 to 61 years old; their
educational level ranged from 8 to 18 years of schooling; and the group comprised officers who
were involved in three different catastrophic events (six police officers were involved in
L’Aquila earthquake, four police officers were involved in the Viareggio train derailment, and
five police officers were involved in the Avellino coach crash).

To exclude the presence of traumatic job-related events that occurred in the 6 months prior to
the time of the testing, all participants completed the Trauma Symptom Inventory (TSI) ([38]
Italian Version: [39]). We also asked them to complete the Maslach Burnout Inventory (MBI)
([40, 41]; Italian Version: [42]) to exclude the presence of burnout. None of the participants
showed the presence of PTSD or burnout.

Furthermore, all participants completed an initial form that requested information about the
respondents’ age and level of education, gender, area of work, grade, training, supervisory
responsibilities, partnership status and number of children, and length of time in the occupa-
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tion. The confidentiality and anonymity of the data were emphasized. In Tables 1 and 2, the
means and standard deviations of the respondents’ information are shown.

Groups Number of participants 

in the event

Age (years) Education (years) Professional experience (years)

L’Aquila earthquake   6 51.2 (6.8) 15 (2.74) 31 (7.75)

Viareggio derailment  4 53.3 (5.23) 13 (0) 30.5 (3.63)

Avellino coach crash  5 52.6 (5.64) 15 (2.97) 30.67 (4.98)

Table 1. Means and (standard deviations) are reported.

Participants Other

Traumatic

events

experienced

Coping strategies adopted

during the event

Sleep

disturbances

Reexperiencing

(includes

flashbacks,

intrusive

memories,

dreams)

General

health

disorders

Habitual

fatigue

Task-oriented

and emotional

disengagement

Peer

support

AV01 Yes Yes No Yes Yes Yes Yes

AV02 Yes Yes Yes No Yes No No

AV03 Yes Yes Yes Yes Yes No No

AV04 Yes Yes Yes No No No No

AV05 No Yes Yes Yes No No Yes

VI01 Yes Yes No No No Yes Yes

VI02 Yes Yes Yes No Yes No No

VI03 Yes Yes No Yes Yes No Yes

VI04 Yes Yes Yes No No No No

AQ01 Yes Yes No Yes Yes Yes No

AQ02 No Yes No Yes Yes Yes No

AQ03 Yes Yes No Yes Yes Yes No

AQ04 Yes Yes No Yes Yes Yes No

AQ05 No Yes Yes No Yes No No

AQ06 Yes Yes Yes Yes Yes No Yes

Table 2. Information related to the traumatic event (presence/absence).
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2.2. Measures

Big Five Questionnaire (BFQ) (Italian version: [43, 44]) is a 132-item self-reporting inventory in
its original extended form and it is commonly used to assess personality traits. The BFQ is
based on the five-factor model (FFM), a widely known theory that describes personality within
five broad dimensions [45]. The five factors have been defined as openness to experience,
conscientiousness, extraversion/vivaciousness, agreeableness, and emotional stability. The
reliability of the five dimensions of the Italian version of the BFQ (Cronbach’s alpha) is within
the range of 0.73–0.90, while reliability of the 10 subdimensions ranges from 0.68 to 0.86.

The respondents indicate agreement with the extent to which each item describes them on a
five-point scale, ranging from complete disagreement (1 = extremely false for me) to complete
agreement (5 = extremely true for me).

Coping Inventory for Stressful Situations-Adult (CISS) ([46]; Italian Version: [47]). This is a self-
reporting inventory composed of 48 items that investigated the way the respondents react in
stressful and demanding situations. The CISS measures three types of coping styles: task-
orientated, emotion-orientated, and avoidance coping. It also identifies two types of avoidance
patterns: distraction and social diversion. In particular, (1) the task-oriented coping style
involves active and offensive coping styles, stressing proactive responses to the stressors (e.g.,
“I focus on the problem and see how I can solve it”); (2) emotion-oriented coping style concerns
coping styles directed at altering negative emotional responses to stressors, such as negative
thinking (e.g., “My efforts will surely fail”), decreased self-confidence (e.g., “I cannot handle
this problem”) or poor self-image (e.g., “I am useless”); and (3) the avoidance coping style
represents withdrawal behaviors and the redirection of personal resources toward different
activities, such as sports and leisure time (e.g., “I buy something”). The Cronbach’s alpha
estimates for the CISS dimensions were good (emotion-oriented coping 0.82) or acceptable
(task-oriented coping 0.75, outreach-oriented coping 0.72, treat oneself-oriented coping 0.72)
[48].

The respondents were asked to rate each item on a five-point scale, ranging from (1) “not at
all” to (5) “very much.”

The Post-Traumatic Growth Inventory (PTGI) ([49]; Italian Version: [50]) measures the positive
outcomes reported by people who have experienced traumatic events. This scale is composed
of 21 self-statements including the components of new possibilities, relating to others, personal
strength, spiritual change, and appreciation of life. The respondents were asked to indicate for
each statement the degree to which the change listed occurred in his/her life as the result of
the crisis on a six-point Likert scale, which ranged from 0 (“I did not experience this change
as a result of my crisis”) to 5 (“I experienced this change to very great degree as a result of my
crisis”). The intermediate scores and the changes experienced were the following: 1, a very
small degree of change experienced; 2, a small degree of change experienced; (3, a moderate
degree of change experienced; and 4, a great degree of change experienced. At the beginning
of the inventory, the respondents were given space to indicate the difficult life event that
occurred (e.g., bereavement, injury-producing accidents, separation or divorce of parents,
relationship break-up, criminal victimization, illness, retirement, disaster, vehicular accident,
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and other events) and when it occurred. In the Italian version, the internal reliability of this
instrument is Cronbach’s alpha = 0.93, while the reliability of the five dimensions of the Italian
version of the PTGI (Cronbach’s alpha) is within the range of 0.42–0.73 [50].

The Trauma Symptom Inventory (TSI). The Italian version of the TSI [39] was a translation of the
original questionnaire [38] with exactly the same item numbering.

The TSI includes 100 self-statements that are subdivided into 3 validity scales (inconsistent
response, response level, and atypical response scales) and 10 clinical scales. The validity scales
are designed to detect conflicting, underreporting and overreporting response sets, respec-
tively [38]. The clinical scales measure the extent to which the responder endorses the four
categories of distress. Specifically, anxious arousal (AA), depression (D), and anger/irritability
(AI) represent the dysphoric mood states that are often encountered by those experiencing
significant psychological trauma. The scales of intrusive experiences (IE), defensive avoidance
(DA), and dissociation (DIS) are designed to measure the re-experiencing and avoidance
symptoms of PTSD. The sexual concerns (SC) and dysfunctional sexual behavior (DSB) scales
measure attitudes and feelings regarding sex as well as sexual problems, respectively. The
impaired self-reference (ISR) and tension-reduction behavior (TRB) scales tap into difficulties
with the self and affect regulation, including the outward behavior manifestations that are
used to manage negative effects, such as self-mutilation [38]. The internal consistency relia-
bilities of the Italian version of the TSI ranged from 0.71 to 0.83 for the validity scales and from
0.70 to 0.90 for the clinical scales across the samples [39]. The respondents are asked to rate the
items on a four-point Likert scale, with “0” representing no experience of the symptom and
“3” representing frequent occurrences over the past 6 months.

The Maslach Burnout Inventory (MBI) ([40, 41]; Italian Version: [42]) measures the outcome of
chronic stress. This scale is composed of 22 items that rated on a frequency and intensity scale
and measures three dimensions: emotional exhaustion (EE), depersonalization (D), and
personal accomplishment (PA). The Cronbach’s alpha estimates for the Italian version of the
MBI dimensions were 0.88 for EE, 0.70 for D, and 0.83 for PA [51]. The frequency scale ranges
from 0 (never) to 6 (every day), while the intensity scale ranges from 1 (never) to 6 (very strong).

Modified Cognitive Interview (CI) protocol for investigating the traumatic event. We used three of
the four techniques used to interview the eyewitnesses in the CI; we specifically considered
the context reinstatement and asked them about free recall, mental images, and the changed
perspective. We did not ask participants to perform the changed order, in which the inter-
viewees are asked to report as many details as they could in reverse order, starting with the
last scene remembered. We also asked participants about the presence/absence of other events
that they considered traumatic and the most traumatic event they had ever experienced, coping
strategies adopted during the event, the event aftermath, the presence/absence of sleep
disorders, intrusive memories of the event, health disorders, and useful suggestions they
would provide to select law enforcement recruits.

In general, the procedure for the CI involved several steps. The researchers first ensured that
the participant was comfortable and then asked him/her to imagine into the mood he/she
experienced during the event and concentrate (if needed, he/she could also close his/her eyes
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for 10 s to think). Later, the researchers gave the participant the mental reinstatement of the
context instruction to encourage him/her to report all information that he/she could accurately
remember.

Specifically, the CI began with this recommendation: “I want that you tell me everything you
can remember, every little detail you can remember, even if you think it is not important or if
you are not sure about it.” Four different instructions were then given. (1) The “free recall”
technique [52] asked the participants to report as many as details as they could to accurately
recreate the scene. This technique has been shown to be one of the most valuable components
of the CI (e.g., [53]). (2) We also modified the “image” technique because we asked the
participants to report as many as details as they could regarding the first and the most
emotionally impactful images of the event. (3) A modified “changed perspective” technique
was used, in which we asked the participants to try to observe the scene above from a bird’s-
eye view and report as many details as they could, in addition to the emotion experienced.

2.3. Coding and scoring

All CI were audio-recorded and transcribed verbatim. Later, the CIs were scored to evaluate
each unit of information recalled by the participants. The units of information or details were
categorized according to whether they were reported in the free recall, image, or changed
perspective instructions. Two different coders (psychology post-doc students) scored the
interviews; only when an agreement between them was reached were the audiotape details
coded.

For all the three techniques, we extracted and analyzed the number of scenes recreated,
negative emotions, vividness of mental images, and self-experiences. We also used ATLAS.ti
for the analysis and coding of the interviews.

3. Statistical analyses

We performed a descriptive analysis concerning the demographic data for years of experience.
We also reported the presence/absence of traumatic events experienced, the coping strategies
adopted during the emergency, sleep disorders, intrusive memories of the event, and general
health disorders (see Table 2).

To evaluate the factors that predict post-traumatic stress and the post-traumatic growth, we
performed separate stepwise regression analyses loading personality traits and coping
strategies as independent variables.

To examine the possible differences between the groups due to the exposure to the three
different events, we performed an analysis of variance (ANOVA) with the group (Avellino,
Viareggio, and L’Aquila) and the number of memories, emotions and experiences that emerged
from the modified cognitive interview in the three different instructions sections (free recall,
mental image, and changed perspective).
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4. Results

4.1. Regression analyses

To evaluate the personality traits and coping strategies that predict the traumatic effects in a
critical event, we performed separate stepwise regression analyses considering the scores of
the CISS and the BFQ as the independent variables and the scores in TSI and PTGI as the
dependent variables. None of the sociodemographic variables correlated with any of the de-
pendent variables, hence we did not have to control for any in the regression model.

4.2. CISS vs. TSI

The stepwise regression analysis revealed a significant effect for the factor emotion oriented
on TSI AA (scale of dysphoric mood states; β = 0.691, t = 3.582, p < 0.01), TSI AI (anger/irritability;
β = 0.716, t = 3.836, p < 0.01), TSI DIS (dissociation; β = 0.786, t = 4.763, p < 0.001), and TSI TRB
(tension-reduction behavior; β = 0.611, t = 2.889, p < 0.05).

4.3. BFQ vs. TSI

The stepwise regression revealed a significant effect only for the emotional stability factor of
BFQ on TSI DIS (dissociation; β = −0.580; t = 2.568, p < 0.05), and the conscientiousness factor on
TSI TRB (tension-reduction behavior; β = −0.658; t = 3.152, p < 0.01). No other factor was statisti-
cally significant.

4.4. CISS vs. PTGI

No CISS factors showed significant effects.

4.5. BFQ vs. PTGI

The stepwise regression performed on the PTGI scores showed a significant effect of emo-
tional stability and conscientiousness as predictors of new line possibilities (respectively, β =
−0.683; t = −3.803, p < 0.01, and β = 0.549; t = 3.056, p < 0.01), the factors of conscientiousness and
extraversion/vivaciousness on personal strength growth (respectively, β = 889; t = 4.405, p < 0.001
and β = −530; t = −2.653, p < 0.05). Finally, the emotional stability factor also showed a signifi-
cant effect on spiritual change (β = −0.533; t = 2.270, p < 0.05).

4.6. ANOVAs

To investigate the presence of significant differences between the three groups interviewed
through CI, we performed separate ANOVAs for the three techniques (free recall, mental
image, and change perspective) of the CI considering the group (L’Aquila earthquake, Viar-
eggio derailment, and Avellino coach crash) as the independent variable and the verbal pro-
duction in free recall/mental images and change perspective (number of scenes recreated,
negative emotions, vividness of the mental image, and self-experience) as the dependent
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variables. The statistical power is 0.06. Hence, all nonsignificant results from the ANOVA
cannot be interpreted to avoid making type II errors. We however report them for transpar-
ency reasons only. From the ANOVA performed on the free recall, only a main effect of the
group with respect to the self-experience was seen (F(2,14) = 3.993; p = 0.04; see Figure 1A). All
other differences were not significant most probably because of low power: the number of
scenes recreated (F(2,14) = 0.985; p = 0.40), negative emotions (F(2,14) = 0.635; p = 0.54), and the
vividness of mental images (F(2,14) = 1.495; p = 0.26). In the mental image section, the three
groups differed in terms of the self-experience reported (F(2,14) = 3.993; p < 0.05) and of the
number of scenes recreated (F(2,14) = 5.48; p = 0.02), but the other types of verbal production
differences were not significant most probably because of low power (Fs(2,14) = from 3.993 to
0.635; ps = n.s.; see Figure 1B). No significant differences emerged from the change perspec-
tive technique in the verbal production of the three groups (Fs(2,14) = from 1.919 to 0.181; ps =
n.s.; see Figure 1C).

Figure 1. (A) Means of verbal production (number of scenes recreated, negative emotions, vividness of mental image,
and self-experience) of the three groups in the free recall of CI; (B) means of verbal production (number of scenes recre-
ated, negative emotions, vividness of mental image, and self-experience) of the three groups in the mental image of CI;
(C) means of verbal production (number of scenes recreated, negative emotions, vividness of mental image, and self-
experience) of the three groups in the change perspective of CI.

5. Discussion

Studies on traumatic reactions in first responders suggest that stress symptoms can continue
over a significant period of time [54] and may include guilt, anxiety, depression, sleep distur-
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tive technique in the verbal production of the three groups (Fs(2,14) = from 1.919 to 0.181; ps =
n.s.; see Figure 1C).

Figure 1. (A) Means of verbal production (number of scenes recreated, negative emotions, vividness of mental image,
and self-experience) of the three groups in the free recall of CI; (B) means of verbal production (number of scenes recre-
ated, negative emotions, vividness of mental image, and self-experience) of the three groups in the mental image of CI;
(C) means of verbal production (number of scenes recreated, negative emotions, vividness of mental image, and self-
experience) of the three groups in the change perspective of CI.

5. Discussion

Studies on traumatic reactions in first responders suggest that stress symptoms can continue
over a significant period of time [54] and may include guilt, anxiety, depression, sleep distur-

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice156

bances, flashbacks (e.g., intrusive thoughts), and excessive anger [55]. This is one of the reasons
we decided to investigate this aspect 3 and 7 years from the three different catastrophic events
that occurred in Italy in which the police officers interviewed had an important role in the
protection and preservation of life, property, and the environment. They were on the front lines
of these three events, and they also worked hard in the aftermath, which lasted several months.
In particular, in one of these disasters (i.e., L’Aquila), the long-lasting effects of the traumatic
experience are currently manifested mainly by feeling “on edge” in addition to with hyperar-
ousal and sleeping problems. Indeed, we observed significant differences between the self-
experience and the number of scenes recreated by the police officers who responded. Both in
the L’Aquila earthquake and in the Viareggio derailment, the first-responders were exposed
to hazardous environmental conditions. In the L’Aquila event, the main shock (Richter
magnitude 6.9) was followed by several thousands of aftershocks (30 of which had a Richter
magnitude of greater than 3.5), which made the rescue difficult. Conversely, in the Viareggio
train derailment, there was the tangible risk of further wagon explosions due to the high
temperature emitted by the first wagon transporting liquefied petroleum gas (LPG) that had
already exploded and destroyed houses alongside the railway line. Separately, in the Avellino
coach crash, the first police officers arrived at the crash epicenter without knowing the severity
of the situation because the initial information received from the operations room was not
alarming. In some cases, the officers were able to rescue injured people in the upper part of
the viaduct but were unable to reach the people trapped in the crashed coach approximately
100 ft under the viaduct.

Furthermore, only in L’Aquila earthquake scenario did the double condition of the victims
(i.e., all lived in L’Aquila and in the earthquake-affected areas) and rescuers emerge. Indeed,
the L’Aquila interviews are characterized by the reenactment of the rescue experiences that
occurred later; many operators were at home with their families during the earthquake. As is
well-known, police officers consider situations in which their own family is threatened
especially stressful [10]. During the interview, their concerns for the safety of their families,
friends, and peers who were not in the line of duty at the time of the earthquake emerged
frequently. Moreover, all experienced the death of a fellow officer due to the collapse of the
officer’s house. This double experience as victims and rescuers in this group produced self-
experiences that were significantly different from those produced in the other groups.
Although the sample observed is small and the result must be considered with caution, we
maintain that it may provide some useful guidelines for emergency rescuers in long-term stress
management when rescuers have the double role of being direct and indirect victims.

Concerning the absence of significant difference in negative emotions and the vividness of the
mental images recalled, no conclusions or explanations can be drawn because of the lack of
statistical power.

Although the three groups are different in their experiences, all participants have been exposed
to a traumatic experience, and 12 out of 15 participants reported other traumatic experience
related to their job activity. Among the most traumatic experiences on the job included fatal
accidents involving children or adolescents and self-perceived errors in death notifications.
According to Colwell et al. [56], these types of traumatic experiences are reported in 27.2 and
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1.3% of their sample, respectively, and in some way can be considered part of the risk of the
job.

We found interesting results when investigating personality traits and coping strategies with
respect to TSI and post-traumatic growth.

Specifically, we found that some coping strategies, such as emotion-oriented ones, predict the
result in some TSI scales. In particular, emotion-oriented strategies predict performance with
respect to the anxious/arousal scale, a scale of dysphoric mood states; the anger/irritability
scale, a scale strictly related to the experience of psychological trauma; dissociation, a scale
concerns the reexperiencing of the traumatic event; and tension-reduction behavior, a scale
that examines difficulties with oneself and affects regulation.

Generally speaking, emotion-oriented strategies are considered proactive, and studies on
coping associate these strategies with better adjustment, higher self-rated coping effectiveness,
and lower levels of depression (e.g., [57, 58]). Indeed, when an individual adopts this type of
coping style, he/she contrasts negative emotional responses with the stressors. Considering
the time from the traumatic event (3 or 7 years), this type of coping strategy is surely more
functional than problem-focused strategies, which were used by all rescuers during the
emergency, as reported from the CI. Folkman and Lazarus [59], in introducing the functions
of coping strategies, highlight that individuals use these strategies to manage problems causing
stress and to govern emotions relating to the stressors. In the light of this definition, several
studies consider a situation stressful whenever the individual perceives a lower ability to cope
with the situation. Furthermore, the adopted coping strategies are strictly related to the way
in which a stressor is evaluated, which means that a stressor that is perceived as controllable
tends to elicit more proactive coping mechanisms [60], while a stressor perceived as uncon-
trollable tends elicit more avoidance strategies (e.g., [2, 61]).

The few studies on coping strategies among police officers seem to suggest that police officers
have the tendency to use maladaptive emotion-focused behaviors for immediate stress
reduction (e.g., [62]), while the avoidance coping strategy been more frequently associated
with psychological stress [63]. In contrast, Ortega and colleagues [64] found that only person-
ality and tenure were significantly related to coping strategy and the management of the
occupational stress. In a recent study, Grubb et al. [37] found that the UK police officers use
fewer maladaptive cognitive strategies to regulate their emotions and cope with stress,
suggesting that they are adept at avoiding strategies that are negative and dysfunctional. Here,
we found that only proactive coping strategies allowed the respondents to cope with the
traumatic experience. We also found that only emotional stability for personality traits is a
predictor of dissociation as evaluated by the TSI scales; this is in line with the proactive
emotional coping strategies used in this research. Moreover, the conscientiousness of person-
ality traits predicts the tension-reduction behaviors of TSI.

Another interesting result was that personality traits predict post-traumatic growth. In
particular, we found that emotional stability and conscientiousness predicts new line possi-
bilities; the conscientiousness and extraversion/energetic factor predict personal strength
growth (specifically, extraversion/vivaciousness predicts growth in the negative direction);
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and emotional stability predicts spiritual changes. These findings are of interest because the
process of healing may consume mental and emotional energy, which could explain the
negative prediction of the extraversion/vivaciousness trait. Indeed, people with a tendency
toward being energetic may experience the reduction of the available resources more than
others. Conversely, emotional stability may help in the building of new relationships and
consolidating strong personal ties. In the same direction, individuals with conscientiousness
traits are well organized, methodical, and thorough; this trait fosters the growth of personal
strength as well as new life possibilities.

Our results seem to suggest that in the coping process, the traumatic event is important, both
in terms of personality and methods of coping with the event. In some ways, coping strategies
have an important function in protecting the individual and promoting his/her resilience.
Personality has an important role in the meaning that the individual gives to his/her post-
traumatic life and his/her capability to cope with the trauma. This an important result that
takes into account the fact that police officers, as a consequence of their job, are not able to
avoid future situations that are similar to the traumatic event or other potentially traumatic
events. In this sense, they may be vulnerable to re-victimization; moreover, the exposure to
new stressors may make spontaneous recovery more demanding because they would over-
burden an already overloaded system [11, 36]. For this reason, a goal of future studies should
be to better investigate the role of all protective factors that may help rescuers in terms of
resiliency and enhancing their capability for post-traumatic growth.

In conclusion, we believe that our results—above all, those related to the role of emotional
coping strategies as a protective factor in the prevention of post-traumatic stress disorders—
may have important implications in terms of training new police officers. Indeed, preventive
measure could be implemented to enhance the adaptive and proactive coping strategies in the
management of stress. The evidence that personality traits may play an important role in not
developing traumatic symptoms as well as in positive post-traumatic growth is information
of interest that may have an impact in terms of recruitment. Furthermore, the use of structured
cognitive interviews for investigating traumatic events could become a useful tool for sup-
porting and reducing stress reactions. Moreover, one of the innovations of this study is related
to the long amount of time that elapsed from the traumatic event exposure and the structured
cognitive interviews. For example, a previous study by Marchand et al. [65] involved inter-
views of police officers at between 5 and 15 days and at 1 month, 3 months, and 12 months
after the event. Our study is the first to investigate the psychological long-term effects of the
exposure to a traumatic experience. From this perspective, the data in this study show that
emotion-coping strategies and some positive emotional and mental personality traits appear
to be beneficial for police officers. In this vein, our study suggests that through a modified
cognitive interview, veteran police officers may share their experiences with cadets during
academic training to help them avoid being overwhelmed from unexpected emotions and job-
related experience.

It is also important to highlight that, even if our sample is small, which can be perceived as
a limitation, interviewing police officers about a severe traumatic event may be very difficult
because they are often prone to underestimating the magnitude of their distress. Moreover,
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the events investigated occurred several years ago, and the rescuers who intervened at that
time are now at different police stations throughout Italy. However, we managed to inter-
view all police officers who intervened as first rescuers who are now retired; all participants
understood the implications of their contributions in terms of the academic training of ca-
dets. This collective participation should be more appreciated in consideration of the “virili-
ty” culture [66], which prevents officers from expressing their emotions and feelings. This
culture can force police officers into the role of superheroes, an idea that is supported by
both the citizens and the police officers themselves. “Virility” can be considered a defensive
mechanism strategy and may have an important role in protecting police officers from a
high level of anxiety that could prevent them from doing their job. The embodiment of the
“virility” culture does not allow displays of weakness and traumatic reactions. To offset
risk, police officers can become risk takers. Police officers are generally perceived by citizens
as superheroes and they, in line with this image, attempt to not fail such expectations by
displaying “weaknesses” such as traumatic reactions or the long-term effects of trauma. For
this reason, they generally never show any effects of the trauma exposure and tend to mini-
mize their distress.

The participation of policemen in this study is a signal that knowledge and scientific results
are changing the minds and culture in the direction of more effective attitudes toward the
prevention and promotion of health.

6. Conclusion

The present study shows that emotion-coping strategies and some positive emotional and
mental personality traits appear to play an important role as a protective factor for the
development of post-traumatic stress disorder, as well as for the post-traumatic growth.

Moreover, it explores the possibility to use a modified cognitive interview to allow veteran
police officers to share their experiences with cadets during academic training to help them
avoid being overwhelmed from unexpected emotions and job-related experience. In spite of
its limitations (the small number of participants for traumatic event and lack of statistical
power for some analyses), the results seem to suggest the importance to use systematic
measurements of coping strategies adopted as well as debriefing in the immediate aftermath
(for small and large emergencies) and over the course of the following years (for large
emergencies).
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Abstract

In line with the theoretical elaboration of countertransference in the trauma clinic, this
article addresses the therapist’s relationship to the strangeness of the trauma, as well as
his/her interaction with the cultural difference of the other, who is in this case, the
traumatized patient.  Thirty-one  therapists  were  interviewed about  their  subjective
experiences, using the methodology of interpretative phenomenological analysis. This
article shows interesting subtleties in countertransference reactions to trauma narratives
and sheds light on processes indicative of trauma transmission. Therapists interviewed
could express experiencing moments of strangeness and inner disquiet; resonance in
the defense mechanisms deployed by therapists and by patients at certain moments of
the therapy; resorting to disregarding cultural interpretations/generalizations to make
sense of an utterly painful situation and put a protective distance with the patients’
culture of origin.

Keywords: countertransference, trauma, humanitarian context, transmission, trans-
cultural psychology

1. Introduction

In  line  with  the  theoretical  elaboration  of  countertransference  in  the  trauma clinic,  this
article addresses the therapist’s  relationship to the strangeness of  the trauma, as well  as

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



his/her  interaction  with  the  cultural  difference  of  the  other,  who  is  in  this  case,  the
traumatized patient.  Our objectives are to explore the mechanisms implicated in trauma
transmission through countertransference reactions in therapists working with traumatized
patients and to depict and analyze the processes that could potentially lead to vicarious
traumatization.

1.1. Countertransference and trauma clinic

Countertransference is a concept originally coined by Freud [1], referring to the unconscious
reactions of therapists to their patients’ transference. The classical definition postulates that
the implications of a therapist’s unresolved childhood conflicts on their reactions require
examination in order to be controlled [2].

A broader perspective on countertransference suggests a more totalistic definition [3] and
includes the total emotional reactions of the therapist to the patient [4]. Such emotional
reactions relate to a variety of factors, such as the therapist’s life experiences, inherited internal
unknown objects [5], personal psychoanalysis experiences, and theoretical affiliations [2] in
interaction with the patient’s transference. Therefore, countertransference reactions are
bidirectional and refer to the inter-subjectivity of the psychotherapeutic dyad of patient and
therapist [6].

In the totalistic perspective of the psychoanalytical theory regarding countertransference, the
latter is an essential tool in helping the analyst better understand the patient. The analyst is
expected to position himself/herself as a subject of observation and analysis, in order to acquire
the required objectivity [4].

Additionally, Balint examines countertransference reactions in non-psychoanalytical situa-
tions, focusing on the presence of subjectivity in all therapists and its countertransference
mobilization in all types of therapeutic relations [7]. From the same perspective, Devereux [8]
broadens the concept of countertransference to include the social sciences and their impact on
the findings of research conducted in this domain. Devereux [8] introduces the concept of
cultural countertransference, which is related to the position the therapist adopts towards the
otherness of the patient and to the latter’s cultural codes and perceptions of illness. According
to this perspective, cultural transference and countertransference are also influenced by
history, politics and geography. Thus, any non-examination of cultural countertransference
will compromise the therapeutic alliance and will enhance the risks of aggressive, affective,
and racist acting-outs [8].

This aspect of countertransference seems to be of particular interest in the therapy of trauma-
tized patients, although it has sparsely been investigated. Over the past two decades, many
studies have investigated the impact of trauma work on therapists who work with trauma
patients through the identification of emotional, cognitive, and physical countertransference
reactions [9–14] and trauma transmission elements [15]. This accumulation of research has led
to innovative concepts such as secondary traumatic stress and compassion fatigue [10],
vicarious traumatization [11], and empathic strain [16].
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2. Methods

The clinical material in our research was collected through interviews with ten therapists
working with traumatized patients, in a humanitarian intervention context, within which the
therapeutic encounter is mostly short and intense. The encounter can occur between an
expatriate therapist and a patient, or between a foreign therapist and the patient’s community
of affiliation. The therapists were recruited through humanitarian institutions that provide
psychological care programs in critical contexts (natural disasters, war zones) or within their
development missions (malnutrition programs in precarious contexts). We have contacted the
heads of psychological programs departments in the humanitarian institutions to explain the
research. We have then sent an email explaining the research objectives, the interview proce-
dure, and the possibility to withdraw their participation at any stage of the research. Therapists
who were interested in participating to the research contacted us by email. All those contacted
met the selection criteria as we had targeted NGO’s providing programs in trauma clinic. We
set an appointment for the interview that would take place at the researcher’s office or the
participant’s office, at his/her convenience. In a later stage, the interview analyses were sent
back to the participants to have their validation of the results.

Sex Age Nationality  Years of

experience

Field of

interventions

Countries

of

missions 

Approach  Access to

supervision

Five Men

and 

five

Women 

Mean= 41.9

Standard

deviation = 

12,4 Range:

30–63  

years old

Belgium;

French;

Iranian;

Lebanese

Mean = 

10.9

Standard

deviation 

= 8 Range:

5–30 years

Six on Natural

disaster (three

earthquakes,

three tsunami);

seven on War

zones (five civil

war; one invasion;

one

war in a context

of

colonization)

Haiti;

Indonesia;

Lebanon;

Occupied

Territories

of

Palestine

Psychodynamic 

Psychoanalysis

Integrative

Relaxation

Cognitive

Behavioral

Eight referred

to supervision

experience but

none had

access to

supervision on

the time of the

mission

Table 1. Participants’ characteristics.

Our interviews lasted one and a half hours each, were recorded and transcribed, and then
analyzed using the interpretative phenomenological analysis (IPA) methodology [17]. IPA
provides a dynamic approach of the material and privileges a close access to the participants’
experience of the studied phenomenon. The researchers’ conceptions of the phenomenon are
used to make sense of the participants’ personal world through an interpretative activity.
Participants’ characteristics are described in Table 1.
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The narratives of humanitarian workers are informative on two levels: (a) the countertrans-
ference reaction is one that occurs on-the-spot, in an unusual environment and within an
unfamiliar framework for the therapist, and usually in a context wherein certain traumatic
events have happened); (b) it allows the observation of a “disquieting strangeness” in the
making, throughout the course of the therapeutic relationship, leading to creativity at some
times, or to a deadlock in the therapeutic elaboration at other times, and consequently, resulting
in a disrupt, or even in the loss of empathy [16, 18]. Finally, it is specifically interesting to see
the evolvement of the therapist’s narrative and changes in their positions throughout the whole
interview.

The objective of our research was to approach the subjective experiences of therapists as closely
as possible, through their own narratives. Each interview encompassed the therapist’s
theoretical background and training, the story of his/her personal traumatic experiences, the
context of his/her work, and finally, the description of a specific situation he/she had with a
patient. In the last part, the therapist reported the situation, his/her emotional, physical and
cognitive reactions, in addition to his/her dreams, and the emergent scenarios towards the
trauma narrative.

3. Results

Using the IPA, three themes emerged from the therapists’ narratives about their countertrans-
ference: (a) personal therapy as a condition and theoretical views on neutrality; (b) attack of
the therapists’ thinking capacity triggering shame, guilt, and change in worldview; and (c)
therapist’s issues concerning patients’ cultural difference. We will document in the following
these three themes reporting when necessary excerpts from certain therapists verbatim. Each
therapist is identified by the letter T. followed by a number.

3.1. Personal therapy as a condition and theoretical views on neutrality

The interviewed therapists highlighted the importance of personal analysis as a condition that
promotes countenance capacity and elaboration of the countertransference reactions. For
instance, T.10 considers that “the essential part in therapeutic work in general, but especially with
persons who have underwent traumatic experiences, is the personal analysis of the therapist. It is about
being constantly vigilant and conscious about everything that is happening, of what we are experiencing
with the patient, because the narratives are usually very heavy. A narrative loaded with death drive,
aggressive drive, a lot of violence, a lot of themes about death and loss. I consider it to be a very dense
narrative that the patient can throw in our face, and if we are not protected enough, it is not an obvious
task to really treat the verbal expression, the patient’s narrative and help him/her elaborate on his/her
experience by himself/herself”.

Therapists head into the journey of trauma clinic with theoretical a priori deployed to anticipate
more or less such encounters, mobilizing defense mechanisms that are eventually constructive
and useful for their thinking and elaboration capacities. “Theoretically,” or as some interview-
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ees would say “ideally,” the therapist should be in a neutral and welcoming listening position
as T.10 explains: “I believe that in my practice the following was essential: how to be able to dissociate
my inner experience of the patient’s narrative from his/her experience, in order to be neutral in my work,
to have a benevolent listening as they say, to be interiorly available for the patient’s account.” In
response to the question about being affected by a certain situation reported by the patient,
some painted a caricature of the affects that could overwhelm the therapist, such as T.9 who
says: “to be affected and say: oh my god, and start crying with the patient? No, no. I don’t believe this
is what the patient came to look for, or that it could be of any help. So if it is a demonstration, then no.
To let yourself get affected by all cases isn’t of any help”; others imagine a pragmatic schema to
protect themselves, such as T.1 “well, I believe that if you are already well protected, it won’t affect
you. You come, you already have your barriers and so you have your stuff with you that are solid enough.
You are able to separate things, have empathy with the patient, help her, and then clean yourself up
afterwards, and you are fine.”

In the same interview for instance, we can notice the gap between the theoretical stance and
the lived experience. On that note, T.10 says: “well yes, during that moment, the limit wasn’t clear
anymore. For a while, maybe for a minute, I was myself absorbed by what she was saying. It was as if I
was in the scene, I was looking at the scene from an outside perspective. And really, there was a feeling
of revolt, a feeling of rage. She was sad and I was revolted.” We can also observe this feeling of being
within the scene of the traumatic event in T.1’s narrative, who, while recounting his experience
of the patient’s traumatic event narrative, says: “I saw all the scene happening, I saw all of that, I
was there.”

3.2. Attack of the therapists’ thinking capacity triggering shame, guilt, and change in
worldview

T.1 describes his experience while listening to the trauma narrative of his patient “in this
situation, feelings were all confused. There were my feelings, actually the feelings the patient would give
me, and then the feelings that a therapist is not supposed to have: injustice, the need to stop the therapy,
disgust, the need to vomit, things like that, well, a therapist is not supposed to feel this, but at that
moment, I had them.” He repeats twice that a therapist is not supposed to experience such
feelings, thus, leading us to the issues of shame within the community of peers and guilt
regarding what the professional superego imposes. He continues “my stomach was knotted with
the need to vomit, I felt disgusted, I was horrified and all. I believe that this is all the countertransference
of the other, and the need for injustice.” Herein, we witness an obvious disorganization of the
narrative that exposes two Freudian slips: the “countertransference of the other” and the “need
for injustice.”

The theme of shame recurs in another sequence—in the frame of a post-trauma therapy group
interview: a young therapist had of her patient, the image of a Minotaur, a devouring monster.
She contemplates the emergence of this image as follows: “I had a feeling of shame, of disgust by
myself, to have had such a feeling that I am not supposed to have. I was a trainee in a learning position,
confronted by something that was very disturbing; I know somehow, from what I have learned during
my studies, that what I feel towards the patient is good, in the sense of a countertransference reaction
that is generally useful working with the patient. But the intensity to that extent was disrupting. In a
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supervision group, I would express this experience in a more intellectualized way, in terms of dehu‐
manization. I wouldn’t have been able to express it as is. I am dealing with an image of an aggressor, to
whom I am supposed to be welcoming. I see the patient as an aggressor, like the Minotaur who is
aggressive, it devours.” The therapist here is deeply disturbed by her discovery of certain cruel
sensations in herself towards this patient and by being prompted into an archaic fantasy of
devouring. T.1 had also referred to “something archaic” that was awaken in him in the situation
he reported.

In this sense, T.9 says: “On the long term, it is inscribed in us (…). Thus, it is repetitive, and indeed,
we are much more sensitive to what happens in the world around us.” This heightened sensitivity is
also reported by T.8 who describes a sense of a widening gap with others once she is back from
her mission, she says: “for example, I go to a movie that takes place in a shantytown. The movie
contains lots of scenes happening in the shanty town where I had worked, of which I was an indirect
witness with the children. And in the movie, it is so distant from the reality of the spectators, and I had
this feeling that people around me were not in the reality. They could almost laugh or… well I had cried
as if … I was crying out of shock. (…) It was terrible because the shanty town, at some point, is put on
fire, and the shanty town where I was, had been put on fire by the authorities in order to empty the terrain
(…) and there were children and families who died there (…). For me, it was serious; it is something
that happens in real life. So, not only was there a whole gap between me and the people in the audience,
but really I felt almost traumatized.” As shown in these illustrations, therapists report a change
in their worldview once they return to their home country in the aftermath of a humanitarian
mission.

3.3. Therapist issues concerning patients’ cultural difference

In contexts of expatriation and inter-community differences, therapists tend to highlight the
cultural differences as a difficulty or sometimes as an impediment to the therapy with the
patient. In this sense, T.8 explains “ I am always afraid that they (the target population) see me as a
traditional therapist or a priest or something. In my dream, I had that role in the ceremony.” This
account clearly reveals a fear of self-loss, of depersonalization.

T.9 recounts a situation wherein she was confronted by a mother who—as T.9 puts it—
“preferred to let her child die” of malnutrition. T.9 found herself incapable of helping the mother,
or of providing her with therapy: “when it is about a mother who is really ‘closed,’ I don’t understand
the culture she lives in, I don’t know enough to understand this mother, what motivates this mother to
do so. I don’t know how to help her get out of this circle. Therefore, I passed it over.”T.9 refers to culture
without grounding her account in any etiological theory or cultural genealogy. Moreover, she
says: “well, I mean, I can understand that for some mothers who have five or six children, and who live
in economic situations, in some countries where they cannot find ways to nurture their children, the
only way would be indeed to have one child who suffers malnutrition, as a way to benefit from food
program’s help for this child, and then share the food with the others, while letting this one die, because
in all cases he is already malnourished, and thus ‘uninteresting.’ So, in a way, in such situations, mothers
can be violent with these children. Well, I understand her functioning modality. I understand why she
is like this. Nevertheless, what I can’t always do is to find a way to make her understand that this is a
child, this is a life. Wouldn’t there be other means? Can’t we together find other means to help feed the
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others without letting this child die?” So for T.9, this mother had been forced to pick and choose
between her children, as she was unable to feed them all. This functioning would be grounded
in “cultural thing.” To another question in the interview, the same therapist responds: “well…
actually, in general, whether it is within a humanitarian action or not, we arrive with a mandate and a
specific project. Therefore we cannot accept all of the patients who had been traumatized, not when they
do not fit our program. Therefore yes, there are persons that we do not accept in the program. And there
are persons whom we accept, because, well, we know it entails other implications.” This statement
highlights another cultural specificity that regards the non-governmental organization’s
culture of implementing programs.

4. Discussion

Our research’s results draw attention to some of the established theoretical concepts that
therapists acquire through their trainings and hold in their background while working in
trauma clinic. Representation of neutrality in psychotherapeutic work refers to the first
Freudian conceptualization of countertransference (1910) whereby he urges the analyst to have
an attitude analogous to that of a surgeon [1]. Neutrality is to be understood here in the sense
of the imperturbable, as Donnet highlighted in his article “Neutrality and the gap subject-
function” [19]. Nevertheless, while exploring the therapists’ elaborations on specific clinical
situations, theoretical stances seem to fade in favor of the clinical experiences as experienced
hands on. Therefore, we can note particularly intense countertransference reactions that seem
to disrupt the therapist in his/her theoretical assets, consequently unsettling his/her profes-
sional identity.

The dread produced by the trauma entails a threat of self-annihilation, hence, mobilizing
defense mechanisms that are immediately operated by the person. These defenses—actualized
in narratives of traumatic experiences—induce a major part of countertransference reactions.
In this sense, actualized defense mechanisms deployed by the patient during the session
underpin the countertransference reactions of the therapist, a sort of countertransference that
is specific to the encounter with trauma.

The fascinating encounter with the unthinkable of the trauma conveys traumatic substance
through infra-verbal channels. This substance is deposited into the therapist’s psychological
system. Yet, as Bion [20] elaborated, this psyche is the means to transform the beta elements
(raw, unthinkable, unlinked sensations) into alpha elements (representable, metabolizable
elements). What happens then, within the therapist’s psyche, when these unidentified
sensations are deposited into him/her through projective identification mechanism, making
him/her share the unedited transgressive experience? We witness then an attack of the thinking
capacity of the therapist. For instance, the slips highlighted in the results seem to underline a
strong resonance with two mechanisms deployed by the patient: one, dissociation, through
the therapist’s concordant identification with the patient’s self; and two, an identification with
the aggressor, in an attempt to escape the helpless state of the patient, through mobilizing
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complementary identification, in the sense that the therapist identified with the object-
aggressor incorporated by the patient.

On one hand, trauma seems to revive the “unshaped substance” of an era associated with
cruelty, which itself could be the origin of the feelings of shame, and the threat of unsubscribing
from the peers community. On the other hand, archaic resurrections of cruelty are hardly
bearable by the therapists, at least in the first phase. Such archaic resurrections seem to obstruct
the thinking and elaboration capacities of the therapists, even within the framework of
supervision, which is supposed to act as a holding and transforming space for these feelings.

As Heimann stated in [21], such elaboration spaces are supposed to render the analyst capable
of containing feelings within him/her, instead of simply expelling them as the patient would
do, in order to subordinate these feelings to analysis, whereby the therapist functions as a
mirror reflection for the patient.

Nevertheless, it would be misleading to believe that the countertransference analysis grants
the analyst the possibility to control his/her inner reactions, as Freud urges [1]. Margaret Little
[22, 23] formulates the concept of countertransference analysis as an insufficient remedy with
inevitable remains unconscious infantile countertransference.

Some of the interviewed therapists, described timidly and with a surprised tone, the resur-
rection of what they qualified as “archaic,” despite the long personal analysis and regular
supervision that they have engaged in. It is significant to note here that the supervision space
is not always experienced as a room for free and spontaneous expression, but rather, as a space
wherein the therapist is required to intellectualize his/her countertransference experiences.
This brings to mind what Heimann [21] highlighted regarding the difficulties that analysts face
to admit their errors and discuss the issue “we all have our private cemetery, but not all graves
have tombstones.”

Another aspect of countertransference which emerges in the interviews, is that related to
cultural issues. In line with Devereux [8] and Nathan’s theories [24], Moro [25] specifies that
the cultural countertransference emanates from the inner stance of the therapist and influences
this very stance regarding the patient’s otherness. The stance is underpinned with the thera-
pist’s personal history, as well as the collective, political, geographic, and socioeconomic
history. In contexts of expatriation, therapists sometimes describe a phase of loss of cultural
references and know-how, and find themselves confronted by a double-layered otherness: the
first being the trauma, and the other being cultural otherness. The difficulty facing trauma
sometimes resorts in disregarding cultural interpretations and making generalizations to make
sense of an utterly painful situation and put a protective distance with the patients’ culture of
origin. At first level interpretation, the cultural dimension seems to have obstructed the
possibility of engaging in therapy: The therapist was confronted by a dead-end that of cultural
difference. However, what we observe here is a displacement of the products of traumatic
reality lived by the therapist, for instance the unbearable guilt and violence, and relocating
them to the “stagnant” and “unchangeable” host culture itself, in a defensive move that
consequently maintains security for the therapist, by masking social injustices and deferring
the dread for reality until a further notice. The violent socioeconomic reality—which is
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probably a source of guilt for non-governmental organization staff (who live in relatively
comfortable conditions in comparison to the context’s reality)—is conflated with the violence
of cultural otherness, and probably with the violence of the trauma problematic. Clearly, in
humanitarian contexts, expats often find themselves obliged to “pick and choose” the patients
they accept in their programs. They too, engage in prioritizing needs/demands, and thus,
operate on basis of selectivity. What we observe here is a displacement mechanism: the
therapist, deployed in a foreign culture, is confronted by a traumatic encounter with trauma-
tized patients, from a target population that is enduring severe socioeconomic precariousness.
Defensively, the therapist assigns to the host culture, the unbearable guilt of having to select
and to prioritize. Thus, the culture becomes the platform within which this violence is
contained and made sense of. The transgressive aspects of the trauma narratives are the most
implicated in the disqualification of the patients’ culture of origin. The transitory disruptions
in the therapists’ beliefs highlight the particularly intense mobilization of countertransference
reactions to trauma. Exploring the disorganization in each therapist’s narrative structure
reflects the style of that therapist’s defense mechanisms implicated in countertransference.

This double-layered otherness, trauma and cultural difference, questions the therapist’s
identity, both, the professional and the human, hence, disrupting their working capacity at
certain times.

5. Conclusion

To conclude, we would like to refer to Françoise Davoine [26]: “the trauma asks the analyst:
who are you?” Trauma calls into question the very identity of the therapist, disturbing his/her
narcissistic assets by evoking questions that concern his/her affiliation to the human commun-
ity.

This study reflects subtleties in countertransference reactions to trauma narratives and sheds
light on processes indicative of trauma transmission. It also provides corroborative evidence
to previous study findings in the field of countertransference to trauma work. The findings
underline the presence of trauma transmission and depict some of the channels through which
it is conveyed within countertransference reactions. However, this transmission is not static
and does not necessarily obstruct the therapeutic alliance, insofar as the examination of
countertransference reactions helps transform trauma transmission elements into means to
better understand the therapeutic process.

Moreover, as seen in some therapists’ narratives, the angst triggered by the cultural difference
complicates the transforming function of the countertransference. What would be the im-
pending future of the trauma residues deposited in the therapist’s psyche? Our results have
shown different paths for investigation. Themes of shame and guilt have emerged in therapists’
narratives seemingly arising from the transgressive encounter with the not-to-be-seen aspects
of the trauma, and hence, entailing counterattitudes and reactions that can be hardly shared
with peers. Furthermore, the inscription of un-representable elements of trauma on the
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therapist’s body that can be observed through somatic symptoms experienced by our partici-
pants–therapists while working with their patients on the trauma narrative
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Abstract

From a humanistic and existential perspective, posttraumatic stress disorder (PTSD) can
be understood as a normal response to a threatening existential event. The humanistic-
existential  approach  to  understanding  and  treating  PTSD  also  places  particular
emphasis on the meaning of the traumatic experience and on the awareness of the
existential part of the self. Such an understanding conveys to a different approach to
trauma assessment and potential for healing in the clinical encounter. In this chapter,
we wish to provide a humanistic-existential understanding of trauma. To do so, we
review the key humanistic-existential concepts for trauma conceptualization, assess-
ment,  and intervention. Afterwards, we present two different short case studies to
illustrate and understand the humanistic-existential psychotherapeutic process and its
diversity.  In  conclusion,  we  discuss  the  contribution  and  limits  of  a  humanistic-
existential approach to trauma conceptualization, assessment, and healing.

Keywords: humanistic-existential approach, meaning, posttraumatic growth, post-
traumatic stress disorder

1. Introduction

From  a  humanistic-existential  perspective,  posttraumatic  stress  disorder  (PTSD)  can  be
understood as a “normal response” to a threatening existential experience. Such an experience
may disturb our sense of inhabiting the world in a safe, coherent, and meaningful manner. As
Greening [1] puts it: “when we experience trauma, our relationship with existence itself is shattered.”
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The term “Trauma,” from the Ancient Greek “trauma,” refers to the notion of “wound” or
“damage.” In that sense, PTSD may refer to the wound left by an experience that disrupted the
person’s previous relationship to self, to others, and to the world. Trauma survivors are often
said to live with an “invisible wound” in a state of relative chaos that may be left unnoticed. The
only concrete manifestations of such internal suffering may narrowly be reduced to a visible
configuration of symptoms.

As a matter of fact, mainstream approaches to “assessing” and “treating” PTSD are repeatedly
criticized for their propensity to solely focus on the visible aspects of trauma: symptoms [1,
11, 12]. Therefore, the humanistic-existential perspective may be understood as a complement
to the pathology-focused model, which may mainly aim at improving symptom management.
The humanistic-existential approach to PTSD may not focus primarily on symptom, or even
on the traumatic event itself. It may rather emphasize the exploration of the lived experience
of the individual and, most importantly, of its existential meaning.

In this chapter, we aim to discuss how PTSD may be conceptualized, recognized, and healed
from a humanistic-existential perspective. To do so, we will review the basic foundations of
the humanistic-existential approach. We will explore its unique understanding of human being
and his potential for growth and healing. We will also suggest how the humanistic-existential
approach can offer a different outlook on trauma comprehension and healing through the
introduction of two different case studies. Finally, we will discuss the limits and contributions
of the humanistic-existential approach and its implications for the therapist’s stance.

2. Humanistic-existential approach: introduction and foundations

2.1. History and premises

Known as the “third force” in psychology, the humanistic-existential approach was founded
in the 1940s in the United States. This movement was created as a distinct complement to the
dominating behavioral and psychoanalytic traditions. Inspired by the existential and phe-
nomenological philosophies, the founders of humanistic-existential psychology believed
that the subjective experience is the starting point from which all comprehension may
emerge [2–4]. A few authors are commonly associated to the humanistic-existential move-
ment, notably Maslow, Rogers, Bugental, Frankl, May, and Yalom.

With such a focus on subjectivity, humanistic-existential psychologists rely on phenomenology
to explore and understand the meaning of different human experiences. Phenomenology may
be described as the investigation of the “lived experience,” as opposed to the study of an objective
reality. Phenomenology, both as a clinical stance and as a research method, involves bracketing
all assumptions about the world (and about the other) to illuminate the essence and the
meaning of an experience. Phenomenologists aspire to get as close as possible to “what it is
like” to be the other person, and to “what it is like” to experience the world as he or she does.
Thus, humanistic-existential psychology is essentially concerned with the way a patient
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experiences his symptoms or illness, as opposed to the actual presence (or absence) of
symptoms or diagnosis.

In the 1960s, the founders of the humanistic-existential movement defined their approach by
five premises, articulated by Bugental [5]. First, human beings, as humans, supersede the sum of
their parts. They cannot be reduced to components, symptoms, or behaviors. This premise calls for a
holistic comprehension of the human experience. It also calls for the necessity to explore an
individual’s experience beyond symptoms and behaviors. It aspires to honor and comprehend
the uniqueness of each individual, and the unique meaning of one’s lived experience.

The second premise states that human beings have their existence in a uniquely human context. As
a result, the individual experience must be approached and comprehended in the light of its
unique contextual reality. Humanistic-existential psychology is concerned with being, seen as
an expression and influence of societal, cultural, and individual reflections that capture the
most personal of experiences [6]. This assumption may remind us that the psychotherapist
also develops his subjective comprehension of the reality from his own context.

Third, from a humanistic-existential perspective, it is presumed that human beings are aware and
aware of being aware. Awareness and consciousness of awareness are major distinctive traits of
human beings. Most importantly, it is believed that human potential for growth and healing
is possible through the process of increasing awareness of one’s experience of self, of others,
and of the world. Greater awareness may allow the possibility to make choices and to exert
one’s existential freedom. As Frankl [7] puts it, humans carry the freedom and the ability to
find meaning as long as they are conscious.

Fourth, human beings also have the ability to make choices and therefore have responsibility. Awareness
and freedom inevitably come with the responsibility to act according to our will and values.
It also accounts for recognizing one’s responsibility—as opposed to biological or environmen-
tal determinism. Existential responsibility is believed to be one of the fundamental challenges
of human existence, along with finiteness, isolation, and absurdity [8]. Human being cannot
avoid confrontation to the absurdity of the modern world and—to some extent—to the
absurdity of the human condition itself. Existential responsibility calls for the recognition of
the inherent limitations and possibilities of our human condition. Most importantly, humans
have the responsibility to search and create meaning out of life’s journey. For Frankl, man’s
ultimate freedom and responsibility refers to his capacity to choose the attitude toward
different life situations. Since death, loss, and suffering are intrinsically a part of what it means
to fully experience life, the ultimate freedom and responsibility is to create meaning out of
suffering [9].

Consequently, from a humanistic-existential perspective, human beings are believed to be
intentional, to aim at goals, to be aware that they cause future events, and to seek meaning, value, and
creativity. For instance, Frankl believed that (1) human beings carry the ability to find meaning
as long as they are conscious; (2) they have a basic will to find such meaning; and (3) they carry
within themselves the knowledge that life has meaning.

In summary, humanistic-existential psychology reintroduces the subjective experience as the
first instance of the human existence. It relies on phenomenology and emphasizes the impor-
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tance of the “here and now” knowing that the only moment we directly experience is “right
now”—as we become aware of ourselves in the world. The humanistic-existential psychologist
is concerned with the human experience as a whole, and recognizes the meaning and value of
nonhedonist emotions and experiences, such as suffering, conflict, grief, guilt, and death.
Inevitable loss, mortality, and absurdity are part of the human condition and are recognized
as existential universal realities that all beings have to face and adjust to with their unique,
creative, yet complex manner [8]. Those existential challenges and the suffering that comes
with it are normal, but are also worthy and may be transforming. As such, suffering may open
an opportunity for change and for potential healing and growing. Humanistic-existential
psychotherapists have genuine interest and curiosity for every individual potential for
growing and healing.

2.2. Human potential for growing and healing

The etymology of the term “healing” refers to “wholeness” or being “whole.” From the human-
istic-existential point of view, psychotherapy may signify “to make more whole.” Wholeness may
therefore be understood as a sense of completeness, integrity, and coherence. It may as well
mean to exist more fully as a human being, including with the condition of being mortal. For
May [10], health and healing means “to experience more fully, deeply, consciously, and authentically
one’s existence.” The psychotherapy process consequently involves the exploration of barriers
people may have, preventing them from experiencing and expressing their freedom in choices
and will [11, 12]. Healing may as well be understood as a process that leads to a deeper and
fuller engagement with the self, with others, and with the world. As Jager [13] puts it, “being
human means standing in a relationship to others, to things, and to the world.” Healing may therefore
occur in a relationship that allows the narration and reflection of one’s subjective experience.
The other’s presence can be understood as a key allowing us to become more aware of
ourselves, of the other, and of the world [14].

2.3. Healing together: the humanistic-existential encounter

It is within the clinical encounter that the process of healing can occur. The psychotherapeutic
relationship involves the validation and value of the individual’s unique way of being. It also
implies the recognition of the singular contribution of the therapist’s subjectivity. Hence, the
psychotherapeutic encounter can be understood as a process of shared discovery in which the
meaning of the patient’s lived experience is explored, understood, and eventually transformed.
Repeated events of “meaning” and of mutual comprehension of the patient’s lived experience
may allow a deeper awareness and more freedom of choice and will. New freedom, allowed
and supported by the therapeutic relationship, opens up the possibility to seek and cocreate
new meanings. The psychotherapist is therefore involved in articulating, comprehending,
validating, and contributing to the patient’s search of meaning [15].

The humanistic-existential therapeutic encounter, as a unique and intersubjective space of
cocreation, aims at supporting, promoting, or restoring the individual’s fundamental sense of
self-cohesion [16]. As Quintin [15] puts it, psychological suffering is not something that can be
fixed with expertise, opinions, or advices. The humanistic-existential stance rather refers to a
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process of discovery of new meanings to replace one’s old assumptions about the world that
are no longer true. Previous meanings, as relic of the past, may obstruct the patient’s sense of
inhabiting the world in a free and meaningful way in his current life’s situation. Old meanings
cease to be coherent with the patient’s actual experience of the world. Disruption of meaning
or “shattered assumptions” [17] is at the core of the humanistic-existential comprehension of
trauma.

3. Trauma: a humanistic-existential perspective

3.1. Trauma: taking a different path

In this section, we will explore how the humanistic-existential approach may shed a differ-
ent light on the trauma experience and healing process. To do so, we will see how the hu-
manistic-existential perspective can complement the bio-medical model, as both stem from
distinct epistemological roots. Hence, we will review the common definitions of PTSD and
will introduce the notions of subjectivity and meaning in trauma comprehension, recogni-
tion, and healing.

The humanistic-existential approach is concerned with how the individual experiment himself
in the world. Therefore, it relies on the subjective experience and on its idiographic meaning
as the starting point of comprehension and healing. From its Greek origin “idios,” idiographic
notably means “applying to the individual.” Thus, idiographic exploration focuses on under-
standing the individual as a unique, holistic, and complex entity. It depends on detailed and
descriptive explorations such as biography and case study to develop in-depth and intimate
comprehension of the unique individual experience. Idiographic understandings are often
contrasted with “nomothetic” research or assessment that primarily focuses on uncovering
general patterns of behavior having a normative basis. For instance, nomothetic research on
PTSD may want to develop an objective description of its symptomatology and to identify its
risk factors and predictors of recovery. Such knowledge would apply to people generally as
patterns, statements, or laws [18].

Another epistemological distinction may be necessary to understand how the humanistic-
existential approach can complement the dominant psychopathology-centered model. Within
the biomedical approach, PTSD is considered as a disorder, with universal characteristic
features known as “symptoms.” It is understood as an entity that exists “objectively” as long as
its diagnosis criteria are met, despite contexts, nations, or culture. For instance, we may state
that Hannah—who is a Holocaust survivor—and Gloria—who recently witnessed a major car
accident—both suffer from PTSD, as they present with similar symptoms such as nightmares,
avoidance, flashbacks, difficulty to concentrate, and mood alteration. Such a statement would
refer to an “etic” approach to PTSD that is not specific to particular contexts, cultures, or
nations. On the other hand, an emic perspective may try to develop a singular yet complex
comprehension of Hannah’s and Gloria’s lived experiences of trauma. It would deeply explore
their subjective world and the different meaning of their experience. It would inquire: “How
is it like to experience trauma for Hannah”? “How is it like for Gloria”?
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Based on its basic premises, the humanistic-existential perspective would necessarily approach
trauma with an emic-idiographic perspective, as opposed to the etic-nomothetic stance. It may
try to look beyond symptom and diagnosis to approach the unique meaning that trauma takes
for a specific individual at this particular moment in his life.

3.2. Beyond symptoms: the invisible wound

Commonly accepted descriptions of PTSD involve exposure to a traumatic event that meets
specific stipulations and symptoms [19]. The Diagnostic and Statistical Manual of Mental
Disorder (DSM-5) currently identifies the trigger to PTSD as exposure to actual or threatened
death, serious injury, or sexual violation. Different categories of symptoms characterize PTSD
symptoms from each of four symptom clusters: intrusion, avoidance, negative alterations in
cognitions and mood, and alterations in arousal and reactivity (p. 271).

By the nature of its definition, DSM-5 identifies a traumatic event as a trigger to the disorder.
The resulting disorder may be understood as the indicator of an invisible wound left by the
traumatic event. Therefore, the traumatic event is not the pathology, but rather the event that
disrupted someone’s existence, by revealing major existential threats: finiteness, disintegra-
tion, and assaults to integrity and dignity of the self and/or of a fellow human being. As
Greening [1] evokes:

“What happens when we are traumatized? In addition to the physical, neurological and
emotional trauma, we experience a fundamental assault on our right to live, on our personal
sense of worth, and further, on our sense that the world (including people) basically
supports human life. Our relationship with existence itself is shattered. Existence in this
sense includes all the meaning structures that tell us we are a valued and viable part of the
fabric of life.”

Greening captures the essence of the lived experience of trauma, and points out the deep
disruption of existential meaning that it reveals. Surviving trauma is like waking up in a world
that does not make sense anymore. In his book “Shattered Assumptions,” Janoff-Bulman [17]
argues how trauma devastates our experience and understanding of the world we live in.
Healthy human development throughout childhood is indeed facilitated by a perception of
the world as being safe, benevolent, and meaningful, and the self as worthy. However, such
beliefs could also contribute to the development of an “illusion of invulnerability” or, in
existential terms, of avoidance of the part of absurdity of the human condition. Trauma reveals
something about existence that cannot be integrated in a coherent and meaningful under-
standing of the self and the world. Symptoms are often seen as the biological, the psychological,
and the existential self who is trying to adjust and integrate the meaning of what happened
and, most importantly, the meaning of one’s existence given a new existential reality.

As such, trauma survivors cannot heal from trauma unless they are supported as whole beings
[6], including their existential self. Striving for health, wholeness, and meaning may be
facilitated by the humanistic-existential encounter. This psychotherapeutic process first
involves the exploration of the lived experience of trauma, of its meaning, and of past exis-
tential assumptions that have been shattered. It also involves building and cultivating new
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awareness of what is still meaningful for an individual. Increasing existential awareness allows
the exploration of new, different, and meaningful ways to connect to self, to others, and to the
world. As such, it evokes not only healing, but also existential growing.

Humanistic and existential psychology has the premise that the human being has an inner
tendency and potential for healing, but also for growing [5]. Hence, we can ask how people
grow from trauma. Tedeschi and Calhoun [20] coined the term posttraumatic growth to capture
the positive psychological changes they had witnessed as clinical psychologists among their
patients who were coming to terms with highly stressful and challenging life events.
“Posttraumatic growth” refers to the transformative process that can lead to positive changes
after trauma. It has been a fertile notion to capture the transformation that may occur from
gaining more existential awareness, and how it can transform one’s relationship to self, to
others, and to the world.

Of course, as trauma itself, posttraumatic growth is complex [21]. Its relationship with the
trauma itself may be multifaceted. Here, we do not aim at reviewing the concept exhaustively,
but explore the type of transformations that may be experienced by individuals who experi-
ence trauma. Our synthesis of diverse writings reveals indeed that there are new ways of
relating and connecting to self, to others, and the world. Well-known transformation resulting
from trauma reported by patients include: “changes in the self” or in the “relationship to the
self.” Such changes may take the form of an increased perception of personal strength, maturity,
and spirituality [22]. An increased sense of personal worth and acceptance of one’s vulnera-
bility, sensibility, and humanity have also been reported by trauma survivors.

Such personal transformation with the relationship to self may also be mirrored in the
experience of relating to others. Patients who survived trauma and healed from it are often
moved by the compassion, sensibility, and care of others; feeling better connected to the people
surrounding them, and experiencing more deeply or more consciously the preciousness of
existing bonds.

Greater awareness and gratitude spread out and contribute to “a greater appreciation for life” in
general [20, 23]. In fact, in a study examining the role of gratitude in PTSD in a sample of
Vietnam War veterans, it is suggested that the experience of gratitude may be integral to this
process of healing from trauma. For survivors, more gratitude may mean more pleasure in the
small things in life, identification of new possibilities for one’s life [22]. Enhanced appreciation
of life itself has also been reported. For many, trauma was a trigger to reflect on life’s meaning
and absurdity. Despite distress, getting more awareness to the suffering aspects of life may
also mean more awareness of its humanity and beauty. Existential awareness may allow clarity
of life priorities, and more freedom to see “new opportunities.” In short, for some people, healing
and growing from trauma transformed their experience of the world itself.

3.3. Growing from adversity

A recent review of posttraumatic growth among individuals who had suffered severe physical
injuries particularly caught our attention to understand the essential meaning of posttraumatic
growth. Based on the meta-synthesis of qualitative research conducted with physically injured
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trauma survivors, Kampman et al. [24] tried to capture the meaning of such an experience. The
analysis highlights essential themes to describe the significance posttraumatic growth may
take for physically impaired individuals following trauma.

First, the analysis suggests that the trauma experience forced individuals to question the very
basis of their existence. It deeply moved them from their essential core. The findings of
Kampman et al. highlight how traumatic injury may trigger existential awareness and force
individuals to deeply reflect on the meaning and purpose of their lives. Posttraumatic growth
also involves the contemplation and acknowledgment of the unchanged aspects of life, as well
as the recognition of the changed aspects of life that are positive. Such an increase in existential
awareness may lead to greater sense of meaning and purpose in life. Kampman et al. also noted
in individuals a new awareness for physiological and psychological potential despite limita-
tions, and gratitude for the fulfilling meaningful aspects of life that remain unchanged and
that can still be part of life (e.g., physical activity, arts, travel). In other terms, it allowed people
to experiment their world more fully and more consciously.

Finally, Kampman et al. insist on the deep personal qualities that can be developed from the
experience of suffering. In fact, this is reflected in the statement of a participant in Salick and
Auerbach (2006) study [cited by 24, p. 289]: “I guess suffering makes you feel more human. You
relate to other people.” Kampman et al.’s essential theme “humanity” tries to capture the increased
sense of humanity developed among trauma participants. The authors define this new sense
of humanity by altruism, kindness, and act of love toward fellow human beings.

3.4. Posttraumatic growth and existential awareness: making the invisible more visible

Posttraumatic growth can be comprehended as the increased existential awareness that is
triggered by the traumatic event. Of course, the experience of trauma is not sufficient in it-
self to facilitate existential growth [20]. However, one of the recurrent themes in understand-
ing the meaning of posttraumatic growth is the enlargement of existential awareness. Such
awareness accounts for fuller appreciation of life and gratitude for the different sources of
meaning in life remaining unchanged. Existential awareness may trigger an existential
wound, but also reveal existential meaning.

Existential meaning in life was notably introduced in clinical psychology by Viktor E. Frankl
(1905–1997). One cannot fully appreciate Frankl’s work without considering his exceptional
life’s story. Austrian and born in Vienna from a Jewish family, psychiatrist and neurologist,
Frankl lived for 3 years in different concentration camps during World War II. This period of
suffering helped him to pursue the development of the existential approach.

Alongside with the premises of humanistic-existential psychology, the psychotherapeutic
approach of Victor E. Frankl is based on meaning and responsibility. It is also based on the
premise that human beings need to find a meaning to their life. Like the humanistic-existential
movement, Frankl’s approach is characterized by a unified understanding of all dimensions
of a human being: physical, psychological, and existential. For Frankl, the existential self is the
core of the human being, the essence of our humanity. This existential self carries in itself the
drive of its expression and recognizes the occasions that allow this expression. It contains
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Existential meaning in life was notably introduced in clinical psychology by Viktor E. Frankl
(1905–1997). One cannot fully appreciate Frankl’s work without considering his exceptional
life’s story. Austrian and born in Vienna from a Jewish family, psychiatrist and neurologist,
Frankl lived for 3 years in different concentration camps during World War II. This period of
suffering helped him to pursue the development of the existential approach.

Alongside with the premises of humanistic-existential psychology, the psychotherapeutic
approach of Victor E. Frankl is based on meaning and responsibility. It is also based on the
premise that human beings need to find a meaning to their life. Like the humanistic-existential
movement, Frankl’s approach is characterized by a unified understanding of all dimensions
of a human being: physical, psychological, and existential. For Frankl, the existential self is the
core of the human being, the essence of our humanity. This existential self carries in itself the
drive of its expression and recognizes the occasions that allow this expression. It contains
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resources that the individual can mobilize, allowing him to face disturbing and traumatizing
situations.

Frankl had three more deep convictions about human being: (1) The liberty of choice, which
supports that human beings carry the liberty and capacity of finding a meaning as long as they
are conscious. Liberty of choice does not deny biological, psychological, or psychosocial
determiners, but rather refers to the human capacity of consciously choosing an attitude when
facing conditions of life. Frankl also believed in (2) the choice of meaning, which maintains that
human beings possess an intrinsic will of finding meaning in life. Last, Frankl put forward the
third concept (3) meaning of life which states that human beings know deep down inside that
life has a meaning. The principle of the choice of meaning reminds us that human beings are
motivated to find a meaning to their lives, that they are attracted by this search for meaning,
rather than being pushed to act by some force or drive. Finally, the meaning of life refers to the
meaning that each person gives to particular moments of his life, and not to a universal ultimate
meaning that could be revealed at the end of life.

3.5. Man’s search for meaning

For Frankl, three avenues contribute to give meaning to life: (1) creative, (2) attitudinal, and (3)
experiential values. All these represent reasons why life has meaning. Deep recognition, concrete
embodiment, and full awareness of these values allow human beings to face suffering and
absurdity of the modern world.

Creative values represent what we bring to the world and those around us, anything we
contribute to and create. Those values include, among other things, the meal that we prepare
or the comfort we bring to a patient. What makes those simple actions significant is the level
of consciousness in which they are set in. No matter how those actions can seem common,
recognizing our contribution to a situation or to someone else’s life adds to the meaning of our
own life and brings satisfaction.

Experiential values signify that meaning can emerge from experiences as simple as appreciating
beauty, whether it is artistic, natural, or in the experience of love; in fact, everything that is
given to us, that we did not need to work for. The natural beauty of mountains, masterpieces
of artists, as well as encouraging and loving relationships are given gratuitously and help us
find a meaning and reasons to live. To Frankl, the salvation of man resides in his capacity to
love (and to appreciate). Even if life can be generous and has the possibility to add meaning
to our existence, a lack of consciousness and sensibility can keep us from seeing and enjoying
it. Therefore, increasing our presence and consciousness is necessary to benefit from experi-
ential values.

For Frankl, the third source of meaning resides in attitudinal values. He explains that meaning
can come from the acceptance of situations that we cannot change and through a change of
attitude toward inalterable situations. For example, death situations that involve physical,
mental, and emotional suffering have the potential to bring meaning to the life of an individual
and his family. Frankl suggests that human beings develop a greater spiritual and existential
maturity and grow out of suffering, which can be enriching and strengthening. As such, Frankl
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deeply believed that the suffering experienced from trauma may be transformed in an
opportunity for growth. When the physical self, or even the psychological self, are threatened
by trauma, the individual faces new forms of suffering. To be tolerated, this suffering has to
be transformed in opportunities to find meaning. The possibility to give a meaning diminishes
psychological suffering. Inevitable suffering can offer the opportunity to discover a meaning.
Conscience is the tool that enables the identification or discovery of meaning. For Frankl,
despite life experiences, human beings always have an opportunity to discover a meaning
through creative, experiential, and attitudinal values.

For Frankl, if living necessarily involves suffering, surviving means giving meaning to
suffering. As such, surviving from trauma would mean giving meaning to suffering and
searching for new life meanings. Frankl’s approach, alongside with humanistic-existential
basic premises on human being, healing and growing offers support to explore, identify, and
transform the experience of suffering from trauma. In the following section, we will explore
how the humanist-existential approach, inspired by Frankl’s theory among others, can
concretely inspire psychotherapy with PTSD patients.

4. Different path on trauma and healing: two case studies illustrating a
humanistic-existential therapeutic process

4.1. From object to subject: Mark’s path through healing connexions

I first met Mark while I was working on an oncology ward as a psychologist. Mark had been
diagnosed with lymphoma a few months earlier. His tumor had grown fast and spread to
major lymph nodes. Mark started his treatment with great energy, hope, and trust to “fight”
his cancer and go back to his “normal, busy life.”

However, one of Mark’s lymph nodes, located on the right side of his neck, had grown fast and
altered his ability to breathe, talk, and eat normally. Therefore, Mark had to go through surgery
to remove the mass. During his surgery, he experienced the so-called “awareness”—a rare
phenomenon reported by some patients under general anesthesia. Awareness usually occurs
when one of the medications given fails. In fact, usually, different types of medications are
given: one intends to “cause unconsciousness” and the other one to “relieve pain.” If the medi-
cation to render the patient unconscious fails, awareness may occur, although no pain is
experienced. In other words, the patient wakes up, becomes aware of what is going on in the
operating room, and of what is being done to his body. However, the patient has no mean to
signify his awareness because of the muscle paralysis induced by the anesthesia. Therefore,
the medical team does not know about the patient’s experience, unless it is reported after
anesthesia. In some cases, PTSD may arise after intraoperative awareness, causing the patient
to require counseling for an extended period [25].

Mark was referred to me by his oncology nurse to whom he reported that “he saw everything.”
He was distressed, but also very aggressive and upset about what happened during the
surgery. He mentioned that the surgeon was treating him as a dead animal, and that he felt

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice188



deeply believed that the suffering experienced from trauma may be transformed in an
opportunity for growth. When the physical self, or even the psychological self, are threatened
by trauma, the individual faces new forms of suffering. To be tolerated, this suffering has to
be transformed in opportunities to find meaning. The possibility to give a meaning diminishes
psychological suffering. Inevitable suffering can offer the opportunity to discover a meaning.
Conscience is the tool that enables the identification or discovery of meaning. For Frankl,
despite life experiences, human beings always have an opportunity to discover a meaning
through creative, experiential, and attitudinal values.

For Frankl, if living necessarily involves suffering, surviving means giving meaning to
suffering. As such, surviving from trauma would mean giving meaning to suffering and
searching for new life meanings. Frankl’s approach, alongside with humanistic-existential
basic premises on human being, healing and growing offers support to explore, identify, and
transform the experience of suffering from trauma. In the following section, we will explore
how the humanist-existential approach, inspired by Frankl’s theory among others, can
concretely inspire psychotherapy with PTSD patients.

4. Different path on trauma and healing: two case studies illustrating a
humanistic-existential therapeutic process

4.1. From object to subject: Mark’s path through healing connexions

I first met Mark while I was working on an oncology ward as a psychologist. Mark had been
diagnosed with lymphoma a few months earlier. His tumor had grown fast and spread to
major lymph nodes. Mark started his treatment with great energy, hope, and trust to “fight”
his cancer and go back to his “normal, busy life.”

However, one of Mark’s lymph nodes, located on the right side of his neck, had grown fast and
altered his ability to breathe, talk, and eat normally. Therefore, Mark had to go through surgery
to remove the mass. During his surgery, he experienced the so-called “awareness”—a rare
phenomenon reported by some patients under general anesthesia. Awareness usually occurs
when one of the medications given fails. In fact, usually, different types of medications are
given: one intends to “cause unconsciousness” and the other one to “relieve pain.” If the medi-
cation to render the patient unconscious fails, awareness may occur, although no pain is
experienced. In other words, the patient wakes up, becomes aware of what is going on in the
operating room, and of what is being done to his body. However, the patient has no mean to
signify his awareness because of the muscle paralysis induced by the anesthesia. Therefore,
the medical team does not know about the patient’s experience, unless it is reported after
anesthesia. In some cases, PTSD may arise after intraoperative awareness, causing the patient
to require counseling for an extended period [25].

Mark was referred to me by his oncology nurse to whom he reported that “he saw everything.”
He was distressed, but also very aggressive and upset about what happened during the
surgery. He mentioned that the surgeon was treating him as a dead animal, and that he felt

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice188

like “a piece of fabric under a sewing machine.” In fact, it seemed that Mark’s awareness occurred
precisely when the surgeon was stitching his neck following tumor removal. Mark wanted to
leave the hospital as he no longer felt safe there. He refused meeting his surgeon and oncologist
for postoperative follow-ups not trusting them anymore. He mentioned he would rather die
home alone than to be assaulted by disrespectful physicians. Mark’s medical condition
(postoperative, immunosuppressed) and psychosocial situation (living by himself) made it
impossible for him to go back home. His nurse convinced him to meet with me and to tell me
his story of what happened in the operating room.

I first met Mark 2 days after his surgery, at his bedside. He was quite agitated and hyperar-
oused. His nurses confirmed that he was awake and agitated most of the time and that he
refused all medications. He would take some pain killers, but only if they were administered
by a particular nurse he trusted. Our first meetings allowed Mark to tell his story in details
and to slowly build alliance with him, as he felt quite threatened by the whole medical team.
I spent a few sessions seeing Mark every day, sometimes twice a day, to see how he was doing.
Slowly, but surely, he started trusting me. He was still quite hyper and slept very little; despite
the pain medication he was taking. At several times, we had multidisciplinary team meetings
about his case to facilitate the team’s understanding of his situation and to pay more attention
to the way they approached him, knowing he felt threatened. As a matter of fact, Mark’s young
surgeon felt terrible about what had happened. At some point, he mentioned: “I don’t recall
being rough or different with this patient… I had no choice to manipulate his body to remove the
tumour… I don’t know… maybe I wasn’t careful enough.” The medical team validated that, indeed,
it was a hard procedure and, although every medical gesture was well-intended, it must be
traumatizing to experience such body manipulation while being awake. While I was building
trust with Mark, I realized that his hyperaroused state made exploration difficult. I started
thinking that introducing a light medication may facilitate our therapeutic process. Mark was
still sleeping very little and experienced recurrent nightmares of his body being cut into small
pieces and thrown away in the garbage as a waste. He would wake up in the dream, realizing
that his body was cut into pieces and then, would actually wake up.

Regular sessions with Mark allowed further exploration of his lived experience of the surgery
and nightmares. Mark kept asking to go home so he could rest and sleep. I validated his
subjective experience of assault to his body during surgery and, as a result, that his body did
not feel safe to rest. I mentioned that this state of hyperarousal might in fact be overwhelming
for him and for his whole body. Hence, he asked: “can we do something about it”? I told him that
we had different choices: we could wait a little longer, try relaxation techniques, or introduce
a light medication that would help him feel calmer. Mark raised his fear of being asleep at the
hospital and that his body would be mistreated. I validated this fear of being mistreated as a
result of feeling mistreated by his surgeon. I also shared that I trusted his current medical team.
He finally agreed to take a little dose of medication at night, so he could rest.

The following sessions allowed deeper exploration of Mark’s experience of being assaulted.
Indeed, although no assault to Mark’s body was intended, he experienced a fundamental
assault by the surgery experience, and it shattered his assumptions that his medical team was
there to support him and care for his life. At some point, he reported how he felt like a rotting
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carcass and, likewise, that is what will happen to him when he dies from his cancer. His body
will be thrown away like a waste, with nothing left. At this point, I actually had the thought
that Mark may be afraid of dying from his cancer, although he kept emphasizing his hope and
trust. I was also stroke by how he experienced himself as a body uniquely, like nothing would
be left of him after his death. However, at this stage, such intervention or interpretation
appeared to be premature so I gave more reflection to Mark’s experience of himself and his
body. From a phenomenological stance, the sensitive body is not an object in the world, but
the place of anchoring from which it is lived by experience. Mark’s PTSD happened notably
from the awareness of being treated as an object by individuals he trusted.

I was then able to explore and validate Mark’s experience of being treated as a “thing.” One
week after surgery, since nobody had clearly explained to him the “awareness” phenomenon,
I decided to. Providing a rational explanation of Mark’s experience was not used to confront
him with the objective reality, but to start exploring other meanings in what had happened.
Mark developed the understanding that the medical team did not know about his experience,
including the surgeon. Although this information seemed to have partially comforted him, he
added:

“They should be more careful.” – They should care more about people… we are not cars,
nor animals and we are not dead yet.”

The day after, I was at Mark’s bedside when his surgeon went by to assess the wound. Mark
did not say much. He was not very collaborative, but did not display any aggressive behavior.
As the surgeon quickly left, still feeling embarrassed about the situation, I asked Mark: “How
was it to see him?” He responded that “it was ok, but that the surgeon still doesn’t care.” I asked
him: “How do you think that your surgeon feels about what happened with you experiencing awareness
and feeling mistreated in the operating room?” He responded that “surgeons don’t feel anything;
otherwise they wouldn’t be able to do their job.” As of that moment, there was a transformation
that allowed Mark to relate differently to his surgeon and to his experience. We could therefore
agree that he experienced an assault, but that such assault was not against him as a person,
but against his cancer to cure the disease present in his body.

From then on, PTSD symptoms of hyperarousal lowered, but Mark still had nightmares. When
he left the hospital after surgery, I continued seeing him as an outpatient, since he still needed
to receive chemotherapy treatments. Because he was feeling much better physically, we started
a deeper exploration of the story of his life and his experience of illness.

4.1.1. Mark’s personal history and psychotherapy process

Mark had been divorced for nearly 10 years and had little contact with his three children,
aged between 15 and 20 years. His mother was still alive and he also had a brother. Both
lived in a distant city and so family contacts were quite limited. Since his divorce, Mark re-
ported “having a series of relationships,” none of which lasted more than 2 years.

Mark describes himself as a “doer.” He dedicated the bulk of his time and personal resources
to work. He filled many jobs, often in the field of management for various engineering and
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telecommunication companies. On several occasions, he attempted to start up his own
business, with no success. Mark was curious, a hard worker and very ingenious. He constantly
had new ideas for solving all kinds of practical problems, but had a hard time completing his
projects. Enthusiasm often led him to become scattered and overloaded. Thus, he accumulated
aborted projects despite his innovative ideas. Left with a feeling of failure, he occasionally
blamed others and claimed bigger financial rewards for his work. In fact, Mark lived under
precarious financial conditions. When he received his cancer diagnosis, he was living with his
then-girlfriend who supported him financially. Mark’s girlfriend ended the relationship few
weeks following the diagnosis, as she felt she could not cope with it. He expressed being
concerned and having regrets not having built any material and financial heritage for his
children.

During our sessions, it occurred to me that Mark was very labile. He would fluctuate between
expansion movements, during which he was extensively discussing about his past accom-
plishments, and moments of profound distress where he would connect with his terror of
death, a feeling of deep solitude, and his suffering of being ill. His chemotherapy treatments
made him very symptomatic. It was stealing away his energy and affecting his ability to center
himself and concentrate. He came to explicitly question the meaning and goal of his life. Along
uncertainty, a constant monitoring of the progression of his tumor led him to first experience
total despair and later idealized an improbable future in which he would be fully healed and
where he would finally succeed in accomplishing the grandiose projects he was dreaming of.

At one point, I reflected to Mark how success at work had always been an important aspect
for him. He agreed and added that it was, until now, the only important thing for him. In some
way, it had been the unique source of meaning in his life. After a while, he was able to open
up to the idea of having other sources of meaning in life, which were more consistent with the
limitations imposed by the disease. In parallel to this exploration, Mark’s life experiences led
him to open up to various experiential values; he occasionally mentioned being touched by
the care he was receiving, although he did not feel safe at first. Moreover, Mark felt good about
the fact that the oncology personnel recognized him, remembered his name, and his situation
from week to week. He also recalled passing by his surgeon while walking to his chemo
treatment. His surgeon asked him how he was doing and, as a mean of connecting with him
in a positive way, mentioned he did his best. Mark reported the event with mixed feelings of
gratitude and sadness. Afterwards, he did not report having the same recurrent nightmare.

Mark also felt a lot of sadness and compassion toward the other patients he was in contact with
and whose situation was sometimes more precarious than his. Often, Mark treated this
information as insignificant details. However, during session, we started taking more time to
stop and deeply explore these states of compassion and gratitude. By giving it time and
attention, these states became more meaningful to a point where they eventually were
consciously named as one of the meanings in his life. Because life contained such bursts of
compassion and fraternity, it felt worth living.

Thus, the experience of being ill and the psychotherapy allowed Mark to raise his awareness
to a new meaning through experiential values. Moreover, we came to identify an important
role of suffering in the discovery of new values and sources of meaning. Compassion became
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possible with the experience of being sick. Suffering could then become a transcending
experience and allow for new possibilities of being.

Several months later, Mark had to be hospitalized again for pneumonia. He felt extremely
isolated and suffered even more. I continued visiting him at bedside. He could phrase that he
was terrified by the idea of dying. His suffering was so important that he even wished to die.
However, being accompanied through his solitude allowed him to realize the importance of
emotional bond and human connexion. This growing awareness led him to rebuild contact
with his children and ask for his mother and brother to visit him. To this day, Mark still has
contact with two of his children. The relationship is sometimes hectic, but he satisfies himself
from having found the courage to reunite with his family.

Further to his hospitalization, Mark was admitted to a long-term care facility where he
currently lives at a relatively independent level. He is assisted in managing his medical
situation, which calls for constant monitoring. His gratitude toward life increased. He changed
his need to fulfill himself into a modest but concrete implication in the center where he lives.
He puts his ingenuity to the service of other residents by improving life conditions, by
performing valuable services, and organizing new activities. Sometimes, he mentions that he
wished he had “done more,” but he realizes that his actions have never been that concrete to
contribute to the world around him. Most importantly, this became a source of meaning for
him. Mark lives modestly but in a much consistent way.

On several occasions, Mark shared his feeling of failure for not having accumulated a material
heritage. In the face of this unchangeable situation, the last stage of the psychotherapy
permitted a change of attitude. He certainly did not have money, a house, or any objects to
leave behind. Nevertheless, the richness of his experience was invaluable. He had faced illness
with courage and committed to a profound transformation through a physical challenge.
Hence, he was not leaving anything material behind, but his legacy was one precious teaching.
This thought was very comforting for Mark who has now engaged in writing his story for his
children.

After just over a year of psychotherapy, Mark still lives with a cancer although currently
medically controlled. The progression of his illness is constantly monitored and he is well
aware that relapse may occur at any time. However, for the first time, he reports that even if
his cancer reoccurred, he could leave with no regret. He also keeps inside the profound truth
that he is capable of a humble happiness, that he was able to transcend suffering, and that his
illness will never steal away his gratitude, his good actions, and his capacity to love. It is
therefore with confidence in his ability to transform psychologically that Mark views the
future. He remains sad and sometimes anxious about the suffering that awaits him, but these
fears do not dominate him as before.

Mark’s psychotherapeutic process allowed the exploration and some transformation of his
relationship with himself, others, and his world. It allowed some reintegration and recon-
struction of different part of himself. As he said, he metamorphosed from doing to a being.
The therapeutic encounter and the support received by the medical team and the exchange
with his surgeon enabled him to rebuild and reconnect with a sense of humanity and with a
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view of a world as meaningful, caring, and benevolent. Mark no longer defines himself as a
doer. He has come to experience himself as a relational and existential being, with a past, a
present, and a future. He also sees his current illness as a transformative experience. He
considers this transformation as an opportunity for legacy and transmission that is not
material, but that may support his children in their own search of meaning and purpose in life.

4.2. Eleanor: meaning of survival

I met Eleanor, 22, a few years ago while I was starting my private practice as a psychologist.
Eleanor has lived in Canada for 12 years. She left Rwanda—her country of origin—in 1998,
following the 1994 genocide against Tutsis. Eleanor was referred to me by Dr. Lemond, one of
my previous clinical supervisors, who had been Eleanor’s psychologist a few years ago. Dr.
Lemond was now retired and she called me to meet with Eleanor, as she knew I had worked
in Rwanda with survivors in the past. With Eleanor’s approval, Dr. Lemond sent me a short
report of her story and healing process. Dr. Lemond had been involved with Eleanor shortly
after she immigrated to Canada as a refugee. She saw Eleanor as an outpatient at the children
mental health facility where she was working at the time.

When Eleanor called me, she quickly mentioned being tired and having some nightmares
“again” but that those “were not the same as they used to.” Eleanor mentioned that she would
prefer not having to tell her story again, especially since that “her current situation was not related
to her past.” To Eleanor, it did not make sense to talk so much about the past and she explicitly
mentioned seeking consultation to feel better in the present and to go on with her future.

I had considerable hesitation about reading Eleanor’s story before actually meeting her,
especially given her insistence that her current difficulties were not related to her past. Having
worked in Rwanda before, I had heard many stories of trauma: most survivors had witnessed
horrors perpetrated by neighbors, had escaped death during weeks, had to deal with grief for
an entire family; family they had seen perish in violent deaths… and more… I certainly did
not want to have strong preconceptions that may reduce Eleanor’s whole experience to her
traumatic story. I also wanted to connect with Eleanor’s strength and current life experience.
Nevertheless, given Eleanor’s consent and probable expectations about me knowing her story,
I decided to read Dr. Lemond’s report. After reading, as consciously and as reflexively as
possible, I tried “suspending all judgments about what would be real” about the person she had
become years after. I wanted to take a phenomenological stance that would allow the explo-
ration of Eleanor’s subjective current life experience of the here-and-now.

4.2.1. Eleanor’s story

Eleanor was 6 years at the time of the genocide. As a member of a Tutsi family, she had grown
in a world of tensions in which her identity as a Tutsi defined her as a minority. The mass
killings in Rwanda happened from April to June 1994, following the crash of the presidential
plane by extreme Hutu radicals. Then, massacre against Tutsi started.

Six-year-old Eleanor and her family were attacked in mid-April 1994, at home, overnight.
Eleanor had witnessed the cruel killing of her mother, father, and big sister as she was hiding
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under her sister’s bed. Being the youngest of a family of four kids, Eleanor did not have her
own bed and used to sleep either on cushion, on the floor, or sometimes in her big sister’s bed
after begging her for a little room. The night of her family killing, Eleanor was on the floor right
beside her sister’s bed, who was already asleep.

Eleanor could not sleep as she was noticing a conversation between both her parents in the
living room who were worried about the recent death of close Tutsi community members.
Eleanor recalled being so afraid while listening to her parents’ conversation that she could not
sleep. At some point, she noticed more and more noises coming from outside. She recalled
hearing men yelling and women screaming. Afraid of those distressing noises, she hid under
her sister’s bed. Noises became louder and louder until she realized that there were people in
her house. She recalled hearing her mother’s and father’s voices, but could not remember what
had been said. At that point, her sister woke up and screamed for her mother. Eleanor
remembered that people entered the room. She heard screams and hits that seemed to her as
not having lasted long. After a while, there were no more noises. Eleanor, terrified and
distressed stayed under the bed for hours, as she recalled it. She finally got out of her hiding
place and discovered the bodies of her mother, father, and sister. Afraid, she left the house and
went hiding into the woods for … “a while,” as she remembered.

Somehow, Eleanor made her way—alone—to a refugee camp close to the border of Uganda.
She lived there by herself for almost a year, taken care of by nongovernmental organization
(NGO)1 workers. At some point, a Canadian NGO worker named Marissa, accompanied by
someone from the Canadian embassy, happened to be looking for her. As mentioned in Dr.
Lemond’s report, Eleanor reported feeling confused while speaking with Marissa and “the other
Mzungu.2 This Mzungu, she was very nice to me. She just explained to me that I had an aunt in Canada
who was looking for her family members here, in Rwanda.

As a matter of fact, Eleanor happened to have an aunt, Eglantina, in Canada. Eglantina, aged
in her early fifties, was actually the sister of Eleanor’s grandmother. She had left Rwanda in
the 1980s. She had fallen in love with a Canadian humanitarian worker and the couple married
in Rwanda in the 1980s. Very aware of the ethnic conflict that was getting increasingly violent,
they decided to fly to Canada and live there. Eglantina still had some contact with her family
in Rwanda, but could not reach them during the genocide. In the fall of 1994, Eglantina started
actively searching for her family by making contact with different Canadian and foreign NGOs.
As her research was progressing, she discovered that most of her family had perished. The
whole process has been accompanied with great grief and losses.

Fortunately, she was able to find Eleanor and, as a mean to reconnect with her Rwanda origins
and traumatic losses, adopted her. Eglantina facilitated her immigration to Canada as a
refugee. Eleanor flew to live with Eglantina and her husband, Louis. Both Louis and Eglantina
offered a supporting environment to Eleanor. By the time Eleanor started school in Canada,
she was almost 10. Needless to say she was struggling with adjusting to this completely new
and different world. She experienced more and more anxieties, and struggled with adjusting

1 Non-governmental organization
2 This term is a familiar designation given to white people in Rwanda.
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to different life areas. She had frequent nightmares and night terrors, panic attacks almost
every day, social anxiety, introversion, tear bursts, etc. At school, she could not concentrate and
she did not seem to be able to make contact with other kids, nor teachers. Following Eleanor’s
teacher’s advice, Eglantina and Louis sought professional help at the outpatient children clinic
close by. From the age of 11–15, Eleanor has been followed by Dr. Lemond.

4.2.2. Meeting with Eleanor

The first meetings with Eleanor allowed the exploration of her current life’s situation. I also
explored Eleanor’s experience of therapy as a kid, and the meaning that therapy have for
her. She mentioned feeling very grateful for the help provided by Dr. Lemond. The thera-
pist, who she recalled as a nice, kind, and very patient woman, reminded her of her own
mother. From her first psychotherapy process, Eleanor reported that it felt good to have
someone knowing her complete story. She also mentioned that although she had a hard time
with telling the things she saw, it helped her to stop thinking about it. With time, her images
had become blurrier every day, to a point that she could not quite remember her parents’
traits. Eleanor had tearful eyes when talking about it, but also stated that she learned to live
with it. She mentioned still struggling at times with not knowing what happened to her
brothers who were not home the night of the killings as they were studying in a boarding
school in another city.

Eleanor said that therapy enabled her to feel calmer about her souvenirs and more “ok with
everything that happened. It took three years for me to be cured from my trauma,” she said. She added
that “the techniques with the eyes (EMDR)3 helped her to feel calmer. Eleanor was aged 16 when
she completely stopped seeing Dr. Lemond. She recalled feeling quite well; she was doing well
at school and managed to graduate from high school. Excelling in school, Eleanor decided to
go to college, and to become a nurse. She was still living with Eglantina and Louis, who kept
supporting her in her new life project. Although Eleanor had some difficulty adjusting to “so
much studying,” she felt happy with her choice.

Eleanor became increasingly anxious as she started her first practical training. Although she
felt proud about her career choice, she mentioned feeling sick when being at the hospital. She
also reported feeling dizzy, not being able to think clearly, and experiencing confusion in the
presence of sick people. She precisely described an event in which she was in the emergency
room and had to witness her supervisor do the assessment of a 10-year-old girl who had been
in a major bike accident. The young girl had multiple fractures, and blood all over her. The
smell of blood made Eleanor instantly sick and she had to leave the room to vomit.

This event made Eleanor even more anxious. She was afraid of falling in front of everybody.
As a result of her anxiety symptoms, she started missing days of training. She would stay in
her room all day either sleeping or watching TV shows to change her mind. Eglantina and
Louis started being concerned about Eleanor’s change in mood and behavior. They first
interpreted it as a lack of motivation to work hard. Eleanor kept saying that she was tired and

3 EMDR stands for Eye Movement Desensitization and Reprocessing. This type of therapy is commonly used for the
treatment of traumatic memories. For more details, see [26].
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started to lie about her schedule or obligations. Quite upset about her attitude, Louis and
Eglantina tried to confront her. Eleanor recalled a conversation with Louis, in which he
mentioned: “You should feel responsible to do something meaningful with your life.”

After this conversation, although Eleanor’s anxieties were still present, depressive symptoms
took over: she was sleeping more and more, staying in her room all day, and not eating. She
reported being tearful at times, without understanding why. Following Eglantina’s suggestion,
Eleanor started to consider psychotherapy again.

4.2.3. Eleanor’s current experience and psychotherapy process

I started exploring Eleanor’s current situation, as she experienced it. I tried to suspend all
my preconceived interpretations, and to inquire about how she felt here and now. I notably
asked Eleanor about the reasons that brought her to seek psychotherapeutic help. She re-
sponded by asking me if I knew her story. I answered that I had spoken with Dr. Lemond
and that I had read about her psychotherapy process with her. Then, Eleanor responded that
her current situation was not about her past. So, I asked her what was going on for her. She
responded “I am tired all the time.” Therefore, I explored Eleanor’s fatigue, asking her to fur-
ther describe her experience of being tired:

M: How is it like for you when you’re fatigued?

M: How is it like for you when you’re fatigued?

E: I don’t know… I just feel like sleeping…

M: And… how is it like when you actually sleep?

E: It depends… sometimes it’s good…I don’t feel anything, so it’s good…but sometimes I have
nightmares…again…

M: Again?

E: Yeah… I used to have them when I was younger… But they are not the same. They are not about the
past.

M: Do you feel comfortable sharing one of your nightmares with me?

E: …Yeah…it’s always the same that keeps coming back…

M: Okay… Tell me about it…

Then, Eleanor explained that she always dream of being at the hospital, as a nurse. In her
dream, there are people crying and screaming for help. There are people everywhere and not
enough staff to take care of them. At some point, Eleanor’s supervisor asks her to be more
efficient and to work faster. She tries to get someone’s medication and then she freezes. She
cannot move. People scream louder and louder and Eleanor’s supervisor yells at her to hurry
up, but she cannot. She usually wakes up after her supervisors tells her she is fired for being
lazy, useless, and worthless.
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Eleanor kept her eyes on the floor while narrating her dream. When she finished and looked
up at me, her eyes were in tears. I delicately asked her what made her tearful. She responded
feeling guilty about not being strong enough to become a real nurse, who actually cares for
others. I was surprised with such a statement and further explored what it meant for her not
to be “strong enough.” Then, she reported the incident in the emergency room, where she felt
sick seeing the young girl who was injured and covered with blood following her bike accident.
She reported feeling bad for the young girl and feeling guilty for not being able to provide a
proper response to the situation, as was expected from her.

Although Eleanor mentioned her feeling about the situation, we agreed to discuss it further
since the event seemed to have precipitated some of her current suffering. In a following
session, we discussed the scene again, with phenomenological exploration. We explored bodily
sensations she had experienced back then, as well as the bodily sensations she may experience
while remembering the scene. To her, the smell of blood was particularly unbearable and she
would be nauseous in the session just remembering it. Gently, I dared to inquire what images
came to her mind while smelling blood. She then recalled the view of her family, covered with
blood and explained how she ran away from it as a little girl. Crying loudly, she expressed that
maybe she should have stayed there and died with them; or maybe they were still alive. She
should have tried to save them. She felt like betraying her sister by hiding under her bed. She
should have died with them. She described herself as weak and selfish to have escaped instead
of facing her destiny. She should have at least tried to save them and to be courageous enough
to face death doing so. Why did she think that her life had more value than her parent’s or
sister’s? Why them and not her? She was now stuck to survive. Even worst, she had to do
something worth with her life so she could pay back her debt, but was too weak and worthless
to actually do it.

Phenomenological and detailed exploration of Eleanor’s experience of fatigue, sleep, night-
mares, and bodily sensations allowed revealing her feelings of guilt and worthlessness. In fact,
Eleanor experienced herself as being guilty to survive and in debt toward life and her family.
As she was trying to pay back her debt as a survivor, she felt stuck—again—with a sense of
worthlessness and weakness.

With Eleanor, therapy involved slowly trying to reinterpret her past differently and to find
new meanings in her experience as a child and as the only survivor of her family. Psychother-
apy aimed at exploring and sharing about her story, so that she could slowly build a new
understanding of herself, as being resilient, courageous, and compassioned. As a therapist, I
started supporting her whole being, including her unique qualities. At some point, I even
mentioned that I wished she could see herself as I saw her. We worked on developing her self-
compassion. We worked on understanding her sensibility and great empathy toward others
as a strength she developed through her own suffering.

We also revisited the strength, discipline, and resilience she had to exert to survive physically
and emotionally. We discussed how she had already healed from most of her traumatic
experience and that now, there was an opportunity for growing from it by existing more fully
as a whole person, not only as a survivor in debt. We discussed how such a process of growth
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was complex and profound, and that it required time. We worked on reintegrating her story
in a different way, so she could try to relate to herself, to others, and to the world more freely.

While Eleanor seemed to slowly get better (having more energy and no more nightmares), she
wanted to know more about “growing” from trauma. At this point, I decided to lend her my
book “Man’s search for meaning” [27], in which Frankl tells about his own history of concen-
tration camps and in which he extrapolates his theory on life’s meaning. Eleanor was particu-
larly moved by the understanding that suffering may have meaning. Following this reading,
she initiated rich and deep discussions about the different sources of meaning in her own life.
Notably, she mentioned increasing her awareness and gratitude of the value of the relationship
she had with her adoptive parents. She would still feel guilty at times for what the world has
given her, but would also be able to relate to her experience differently, which motivated her
for a fuller engagement toward life. In fact, Frankl’s strong thoughts about self-engagement
toward life empowered Eleanor to continue to search for and to create her own unique and
valuable way of living a purposeful existence.

In the meantime, Eleanor continued to take nursing classes on a part-time basis. She tempo-
rarily postponed her practical training and started volunteering at the hospital to see if she
could develop a new way to relate to others’ illness and suffering. By volunteering, Eleanor
experienced rich human contact and compassionate care with patients and got progressively
used to witnessing suffering. She created significant bonds with patients and other caregivers,
and received good feedback on her listening abilities, kindness, and compassionate way of
being. Such bounds may have facilitated her sense of worth and value. Eleanor started giving
meaning to her suffering, thinking that her past history contributed to cultivate her sense of
humanity and compassion. We worked on cultivating this self-compassion, especially when
her feelings of guilt and worthlessness would surface.

After a moment, Eleanor felt that she was ready “to fly a bit on her own.” The overall psycho-
therapy process lasted 18 months, on a regular weekly basis. Before saying goodbye, Eleanor
and I identified what her next challenge may be: for the first time, she was thinking in building
an intimate relationship with someone. Although the idea pleased her, she was still terrorized
by physical and psychological intimacy and quite aware of the challenges it would be to
develop attachment toward someone. She fluctuated between states of hope (being with
someone), desire for self-protection, and preservation (it is easier to be alone) or self-depreci-
ation (no man would be interested in me). To date, Eleanor still struggles with self-worth at
times, but has come a long way from the first time I met her.

5. Discussion

By presenting Mark’s and Eleanor’s cases in detail, we wanted to show how PTSD can take
various forms of expression. Its experience and healing process are complex and unique to
every individual, despite common symptoms. PTSD may be understood as a complex
experience that has biological and psychological components, but also cultural and existential.
A humanistic-existential approach to PTSD emphasizes the exploration of the patient’s lived
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experience, as well as the idiographic meaning that trauma takes for the individual. By relying
on phenomenology and on the safety of the therapeutic encounter, a humanistic-existential
psychotherapy for PTSD aims at exploring new meanings for the traumatic event and new
meanings to surviving, healing, and growing.

In both cases, we wanted to show how the therapeutic process aimed at exploring the history
and the lived experience of Mark and Eleanor. In both cases, the exploration process allowed
to shed light on the meaning of the traumatic experience itself, as well as the disrupted
meanings of life as it was experienced here and now. The co-comprehension enabled by the
therapeutic encounter made possible the exploration of other meanings of the event, and of a
search for new meanings in life. In both cases, the psychotherapeutic process involved
exploration, comprehension, and reconstruction. This sequence should not be seen as linear,
but as a repeated and iterative process.

We have chosen cases that honor the diversity and the complexity of PTSD manifestations,
origins, recovery, and, most importantly, meaning. In both cases, we offered a humble, yet
incomplete view of the meaning of humanistic-existential psychotherapy with trauma
patients. With both cases, we also wanted to show how humanistic-existential psychotherapy
can be complemented by other approaches.

For instance, in Mark’s case, symptom management was first ensured by medication for
allowing conditions of deeper exploration. As a matter of fact, exploration may not be possible
if the person is constantly in a state of arousal. In Eleanor’s case, she had already completed 3
years of psychotherapy before addressing the existential aspects of her traumatic history.
Moreover, in the future, Eleanor may again be confronted with life’s situation that will reopen
her wound. Major grief or loss could trigger PTSD symptoms and another psychotherapeutic
process may be helpful at that time. Such experience may not be understood as static conditions
that can be treated, but as major existential challenges that may as well be an opportunity for
existential growth.

The humanistic-existential psychotherapy has often been criticized for being too intellectual
or too abstract. By presenting concrete, yet incomplete case studies, we aimed at illustrating
different ways to approach PTSD from a humanistic-existential perspective. That being said,
such an approach may not be relevant or helpful with all PTSD patients. In the cases presented
above, both Eleanor and Mark were able to verbalize their lived experience and reflect upon
their existence. In that sense, they already had significant existential awareness.

However, the therapeutic process being coconstructed between the therapist and the pa-
tient, we can imagine how different therapists may have approached Mark’s and Eleanor’s
stories differently. Different path would have been as valuable. The humanistic-existential
movement represents a great diversity of approaches that may differ in their philosophical
roots, premises, definitions, and views of psychotherapy. Although of crucial importance,
more detailed descriptions of those nuances appeared to be beyond the scope of this chap-
ter.

Humanistic-existential psychotherapy may also share theoretical thoughts or even therapeutic
techniques with other approaches. In fact, some third wave cognitive psychotherapy may
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include relaxation techniques such as mindfulness meditation that are congruent with the
approach we presented. It is also close to Frankl’s description of experiential values. Moreover,
Frankl’s belief in man’s ability to take a different attitude toward situations that cannot be
changed may be part of the acceptance and commitment therapy. However, the humanistic-
existential approach distinguishes itself from others by its focus on increasing existential
awareness and, therefore, freedom of being. Such a freedom accounts for new existential
responsibilities: to live a life that is coherent and meaningful.

6. Conclusion

Accompanying patients like Mark and Eleanor, as a humble facilitator of their deep and
meaningful transformation was a privilege. For PTSD patients, being in presence of a well-
intended witness through the exploration of their suffering may be the first step to allow the
reconstruction of human connectedness that is often disrupted by trauma.

For the therapist, the recognition of the other as a sensitive subject, a fellow human being who
experienced traumatic suffering, may as well be a transformative experience that should not
be left unnoticed. Patients’ existential suffering also represents our own suffering as human
beings. Others’ suffering may as well be the suffering we all share—or will share—as a result
of our human condition of being mortal, aware, free, and responsible.

In recent years, there has been increasing interest for the experience of professionals working
with individuals who suffered from trauma. In fact, the concept of posttraumatic growth may
as well apply to professionals. Arnold et al. [28] claimed that therapists also experience positive
changes in many areas of their lives such as relationship to self, others, and to the world. Being
in touch with human’s profound suffering and transformative growth may be a source of
existential meaning for therapist. In a recent study, Ben-Porat [29] actually suggests that
secondary exposure to trauma can lead both to distress and traumatic growth. Potential for
human connection and supporting work environment may allow therapists to develop and
maintain a balance between potential distress and growth.

As a therapist, and as an existential being, both life and work offers intense moments of human
connections and may be deeply and existentially meaningful. Cultivating awareness and
sensitivity may also help therapists to fully appreciate the beauty and uniqueness of human
connections. By allowing ourselves to be existentially touched by our client’s lives, we have to
be open to also be transformed by the therapeutic encounter. In the tribute to his mentor Rollo
May, Pitchford [6] captures the essence of the ultimate, free, and responsible existential
engagement we have as humanistic-existential therapists working with suffering and growing
individuals:

“I had to freely choose whether or not to take risks in my own life, to take responsibility for
those risks, or to remain in a state of comfort, avoidance, and security. I knew that if I were
to avoid risks, I could potentially miss out on discovering further potentialities about
myself.”
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in touch with human’s profound suffering and transformative growth may be a source of
existential meaning for therapist. In a recent study, Ben-Porat [29] actually suggests that
secondary exposure to trauma can lead both to distress and traumatic growth. Potential for
human connection and supporting work environment may allow therapists to develop and
maintain a balance between potential distress and growth.

As a therapist, and as an existential being, both life and work offers intense moments of human
connections and may be deeply and existentially meaningful. Cultivating awareness and
sensitivity may also help therapists to fully appreciate the beauty and uniqueness of human
connections. By allowing ourselves to be existentially touched by our client’s lives, we have to
be open to also be transformed by the therapeutic encounter. In the tribute to his mentor Rollo
May, Pitchford [6] captures the essence of the ultimate, free, and responsible existential
engagement we have as humanistic-existential therapists working with suffering and growing
individuals:

“I had to freely choose whether or not to take risks in my own life, to take responsibility for
those risks, or to remain in a state of comfort, avoidance, and security. I knew that if I were
to avoid risks, I could potentially miss out on discovering further potentialities about
myself.”
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Abstract

Post-traumatic  nightmares  (PTNMs)  can  be  treatment  resistant  to  conventional
treatments for post-traumatic stress disorder (PTSD). New cognitive and behavioral
treatments  (CBTs)  for  nightmares  (NM)  and  pharmacological  treatments,  such  as
Prazosin, have been developed to directly reduce PTNMs. Objectives: The first objective
was to evaluate the impact of CBTs for NM and Prazosin on the reduction of PTNMs in
an adult population. A second aim was to explore the impact of these treatments in
general PTSD symptoms and sleep. Method: A systematic search of English and French
clinical studies on any CBTs and Prazosin treatments for PTNMs published from 1980
to 2012 was conducted in PsycINFO, MedLine, PILOTS,and ProQuest Dissertations and
Theses. Results: The final sample was composed of 26 studies. The combined effect size
(ES) for Prazosin was g = 1.30, 95% CI [0.61, 2.00], and for CBTs, it was g = 0.55, 95% CI
[0.38, 0.72]. Conclusions: Prazosin had a large impact on PTNM reduction, while CBTs
had a moderate impact. Specific NM treatments (Prazosin or CBTs) contribute to PTNM
reduction and reduce PTSD and sleep symptoms. These findings are significant to the
literature on PTSD and future studies should consider them. Several recommendations
are proposed.

Keywords: CBT, meta-analysis, nightmare, Prazosin, trauma
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1. Introduction

1.1. PTSD and nightmares

Nightmares (NM) are one of the intrusion symptom clusters of post-traumatic stress disorder
(PTSD) in the fifth edition Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [1]. The
prevalence of frequent NM is 70% in individuals with PTSD compared to only 2–5% in the
general  population [2].  Post-traumatic  nightmares  (PTNMs)  are  different  from “normal”
dreams as they are recurrent frightening dreams of past traumatic events [3]. Their content
may vary from an exact replay to only some components of the trauma, such as changes in
time and place [3]. Another distinction is their role in PTSD. In the general population, sleep
loss impacts daily functioning due to fatigue and cognitive difficulties [4], leading to poor
quality of life [5]. However, in the particular PTSD context, the presence of NM seems to be
related to PTSD prevalence and severity [6], and therefore, to contribute to the development
of PTSD. They could even contribute to PTSD symptom maintenance [7].

PTSD used to be considered as an anxiety disorder in the fourth edition revised Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV-TR) [8]. Now, it is part of the trauma- and
stressor-related disorders in the DSM-5 [1]. Several meta-analyses, systematic reviews, and
guidelines underline that general trauma-focused cognitive and behavioral treatments (CBTs)
(through exposure and cognitive restructuring) are superior, or equivalent, to other types of
psychological treatments, such as eye movement desensitization and reprocessing (EMDR),
psychodynamic psychotherapies, or supportive techniques (e.g., [9]). They also emphasize the
efficacy of selective serotonin reuptake inhibitors (SSRIs) as a pharmacological treatment [10].
However, studies also reveal that CBTs and SSRIs do not effectively resolve all PTSD symptoms
in individuals who no longer meet PTSD diagnosis criteria. In fact, NMs were found to be
treatment resistant, and residual insomnia was also reported [11, 12].

1.2. Emergence of treatments directly targeting nightmares

One approach is to conceptualize NMs in two steps after a traumatic event. First, right after
the trauma, NMs would be considered as trauma-induced and would be a PTSD symptom.
Later, at a second stage, they would become a learned behavior distinct from PTSD symptoms.
The idea is that the person, by fearing and avoiding NM content, cannot process the informa-
tion related to the event and cannot incorporate it [13]. As these NMs disrupt sleep, it can be
difficult for the victims to return to sleep and they may adopt unsuitable sleep hygiene, which
could lead to insomnia [14]. Therefore, new psychological and pharmacological treatments are
emerging and tested to directly reduce NMs.

Recently, the Standards of Practice Committee (SPC) of the American Academy of Sleep
Medicine (AASM) commissioned a task force to assess the literature on the treatment of NM
disorder in general. They presented their recommendations in a Best practice guide about
pharmacotherapies and CBTs for NM for adults [15, 16]. Their classification was based on study
designs from “level 1” (high-quality randomized clinical trials with narrow confidence
intervals) to “level 4” (case series or poor case-control studies or poor cohort studies or case
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reports). Their suggestions were made according to a level of recommendation from “level A”
(treatment recommended—level 1 or 2) to “level C” (treatments that may be considered—lever
3 or 4). Their recommendations concerned both psychological and pharmacological treat-
ments.

Regarding the medications conclusions, Prazosin was given an “A level recommendation”
compared to antidepressants, anxiolytics, anticonvulsants, and antipsychotics. Prazosin is an
α1-adrenergic receptor antagonist, which was first introduced as a treatment for high blood
pressure in 1970. It reduces the adrenergic response and has the advantage of crossing the
blood-brain barrier. We know that stimulation of α1 receptors induces the primitive fear
response, disrupts rapid eye movement (REM) sleep, and increases non-REM sleep. We believe
that Prazosin exerts its effect through a mechanism that blocks the primitive fear responses by
antagonizingthe α1 receptors in the CNS and decreasing PTNMs [17].

In addition, the Best practice guide lists six specific CBTs for NMs: imagery rehearsal therapy
(IRT) (Level A), systematic desensitization (Level B), lucid dreaming therapy (LDT) (Level C),
exposure, relaxation, and rescripting therapy (ERRT) (Level B), sleep dynamic therapy (Level
C), and self-exposure therapy (Level C). These CBTs conceptualize NMs as a learned behavior,
but each treatment approaches them differently. The IRT rationale is to select a repetitive NM,
to transform and write it into a new dream, and finally to rehearse it in imagination. The idea
is to gain control over the NM. The ERRT model is to expose the person to his original
nightmare content a little further than IRT. The participant has to write down his original NM
and to identify traumatic themes that will be used when rescripting and rehearsing it. Going
further than IRT, it also incorporates sleep hygiene education and modification, and relaxation
for insomnia. Contrary to IRT and ERRT, LDT will train individuals to become aware that they
are dreaming while they are actually dreaming and to change the scenario [18].

1.3. Objectives

The first objective of this chapter is to review and evaluate the impact of CBTs compared to
Prazosin for NM reduction, after a traumatic event in an adult population. The secondary
objective is to evaluate the impact of both types of interventions on other PTSD symptoms and
sleep.

2. Method

2.1. Search strategy

Studies published from 1980 (with the introduction of PTSD in the DSM-III) to the end of
December 2012 were identified by searching the electronic databases MedLine, PsycINFO,
PILOTS, and ProQuest Dissertations and theses databases [19] to identify relevant studies
evaluating the impact of CBT and Prazosin on PTNMs in an adult population. Each search was
separately run using the following command in all fields: (treatment OR therapy OR Prazosin
OR cognitive OR behav* OR CBT) AND (nightmare* OR dream*) with the asterisk specifying
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the plural and grammatical variations. We also scanned reference lists of relevant meta-
analyses, systematic reviews, and reference lists of each study included in this meta-analysis.

2.2. Eligibility criteria

To be included in the meta-analysis, studies must have met the following criteria: (a) they
reported quantitative treatment outcomes for NMs (such as frequencies or questionnaires’
scores) occurring after a traumatic event; (b) at least one group received CBT or Prazosin
treatment for NM; (c) the study either had a group protocol or was a case study of at least three
participants; (d) the participants were 18 years old and above; (e) all the participants presented
PTSD symptoms (evaluated by validated questionnaires or by a clinical and structured
interview) and PTNM complaints; (f) the study was published between 1980 and 2012; and (g)
the study was published in English or in French. Studies were excluded if they were (a)
abstracts of posters and (b) did not report original results.

2.3. Data extraction

Information was extracted from each eligible record using a data extraction sheet adapted from
previous meta-analyses [11, 20]. Data extracted were : (i) study identification (e.g., authors and
publication date); (ii) study description (e.g., protocol sampling, assignment of participants,
and research reports following CONSORT statement for randomized studies [21]); (iii) sample
characteristics (i.e., sample size, gender, mean age and standard deviation, PTSD and acute
stress disorder (ASD) diagnoses, records of PTSD treatments, trauma type, trauma date of
occurrence, nightmare definition, nightmare frequency, nightmare intensity, nightmare
content, explicit report of sleep difficulties other than nightmares, reports of comorbidity, and
attrition rate); and (iv) the type of intervention for NMs at large was also reported (i.e., IRT,
IRET, ERRT, LDT, relaxation, exposition, desensitization, EMDR, Prazosin, and any other CBTs
for NMs). CBTs for NMs were defined as incorporating cognitive (new dream rehearsal,
restructuration, etc.) and/or behavioral strategies (progressive muscle relaxation, gradual
exposure, etc.), contrasting with other approaches, such as dream interpretation. We recorded
the number of therapy sessions, duration, the therapy modality (i.e., individual psychotherapy,
in groups, at distance with or without any contact), the presence of a therapy protocol, the
therapist’s training (psychologist, graduates in psychology, other medical professionals, other),
and whether the CBT treatment also targeted PTSD and insomnia problems in addition to
NMs. For Prazosin studies, trade names of Prazosin (Minipress, Vasoflex, Pressin, and
Hypovase) were considered in the study screening and we extracted the average prescription
(in mg/day), the timing of the prescription, the presence of a protocol for the prescription, and
the presence of a washout period at follow-up. (v) In addition, the type of NMs, PTSD and
insomnia outcome and measures were coded as either (a) clinic interview, (b) daily self-
monitory, (c) EEG for NMs and insomnia, (d) validated questionnaires, (e) subscales from
questionnaires, (f) isolated items from questionnaires or interviews, or (g) survey. And, finally,
(vi) information was gathered to calculate the following three types of effect sizes: group
comparison on post-treatment data (between-group analysis), pre- vs. post-treatment data for
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groups receiving CBT or Prazosin (within group-group analysis), and pre- vs. post-treatment
data for control groups.

2.4. Inter-rater agreement

In order to evaluate inter-rater reliability and to control for data extraction bias, each study
was systematically checked by pairs of independent reviewers. Their results were compared
and any disagreements were resolved by discussion. Before beginning the coding process, the
rating instrument was tested with the four raters going through the coding form and checking
one article testing CBT and one trial studying Prazosin together. Judges were students enrolled
in a PhD program in psychology. The inter-rater reliability was good and varied from 58.3%
to 100%. The strongest agreements were related to sampling method and treatment type while
the lowest referred to attrition and female percentages, which may reveal inconsistencies in
reporting. The final sample was composed of 26 studies published in English: 8 studies on
Prazosin [22–29] and 18 studies on CBT for NM [6, 30–46] (Figure 1).

Figure 1. Search strategy flowchart.
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2.5. Data analyses

The meta-analyses were performed using the random-effects model [47]. The analyses were
conducted with Comprehensive Meta-Analysis (Version 2) [48]. Effect sizes (ES) were computed
with Hedges’ g between groups using mean and standard deviation (SD) [47] except for one
study where they were obtained from t values [37]. When available, quantitative analyses
were performed on the difference between the experimental and control groups at post-
treatment (between-group); otherwise analyses were computed on pre- and post-data for the
same group (within-group). As in the last case, the correlation coefficient r between pre- and
post-test for each data is needed, and as this information was missing, r was set to 0 in order
to be conservative and to give to these studies the smallest and the same weight, so there
will be no bias in weighting [47]. However, we executed sensitivity analysis using a range of
plausible correlations (0; 0.5 and 0.95) and the results did not significantly differ between
each correlation. The direction of the ES was set as positive when NMs, PTSD symptoms,
and sleep variables were improved at post-treatment or for the experimental compared to
the control group at post-treatment. ES were not computed at follow-up due to disparities in
reporting these data for CBT studies, and only one Prazosin study provided them.

For the NMs variable, effect sizes were calculated based on means and SD of weekly NM
frequency for CBT studies; and on the CAPS-B2 final scores (item B2 on the Clinician Admin-
istered PTSD Scale) for Prazosin studies. The CAPS-B2 item sums up the frequency and the
intensity (from 0 to 4) of recurrent distressing dreams related to the traumatic event (refer to
Blake et al. [49] for a scale description). When these NMs were reported by month or by night,
we computed their mean by the week. Effect sizes were also computed for PTSD symptoms.
For CBTs, we considered any questionnaire evaluating the construct of PTSD symptoms
intensity: impact of event scale (IES-R [50]), PTSD Checklist—Civilian and Military Versions (PCL
[51]), post-traumatic symptom scale (PSS [52]), and post-traumatic diagnostic scale (PDS [53]). For
Prazosin, we used the scores of the PCL and the CAPS. Finally, ES were calculated for sleep
difficulties using (1) the CAPS-D1 (CAPS, item D1) final score (sum of the frequency and
intensity) for Prazosin and (2) scores on the Pittsburgh Sleep Quality Index (PSQI) [54] for CBTs.
Computations were also possible for the insomnia construct, as data Pertained only to CBT
studies, using scores on the Sleep Impairment Index (SII [55]).

We used the data, if available, on an intent-to-treat basis (patients who were enrolled and
randomly allocated to treatment), otherwise variables were selected on a completer basis. Also,
as a few study designs did not implement immediate post-evaluation and rather evaluated the
interventions at follow-up, we decided to include them in the analysis if follow-ups were less
than three months after the end of the treatment. Each effect size (and the combined effect size)
was calculated with 95% confidence intervals.

We tested for heterogeneity with the Q test and the proportion of true variance was assessed
with the I2 index for each computed ES. Q tests were also used for contrast analyses. Also, due
to problems of power in this meta-analysis (less than 20 studies) (n = 8 for Prazosin; n = 18 for
CBT studies), we computed the 95% confidence intervals (95% CI) for the I2 index [56, 57].
Heterogeneity was detected when Q test was significant (p < 0.05) or I2 index was higher than
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50% [56]. In this case, sensitivity analyses and ES comparison across subgroups (subgroup
analyses) were performed using the random effect model. Finally, to test for possible publica-
tion biases, funnel plots evaluating the association between the Hedges’ g and the standard
error were visually assessed [58]. In addition, Orwin fail-safe N tests [59] were computed to
estimate the number of studies with no effect necessary to reduce the combined ES to a
clinically nonsignificant value (0.2).

3. Results

3.1. Characteristics of the studies

Three Prazosin and 10 CBT studies used between-group comparison and randomization to
assign participants except for one Prazosin study. However, no randomized Studies specified
when they fulfilled CONSORT criteria [21]. Their comparison groups were placebo treatment,
waiting list, or no active treatment. All studies used a convenience population sample. Eight
Prazosin and 13 CBT studies had immediate post-evaluation. Only one Prazosin and 11 CBT
studies reported data at follow-up.

Author, year  Mean dosage achieved

(mg/day)(SD) 

Time of prescription

(in weeks) 

Procedure for

dosage 

Tapering

mentioned 

Boynton et al., 2009  2.30 (1.40)  8  Yes  – 

Calohan et al., 2010  4.10 (2.20)  –  Yes  No 

Peskind et al., 2003  2.30 (0.70)  8  Yes  No 

Raskind et al., 2002  9.60 (0.90)  8  Yes  No 

Raskind et al., 2003  9.50 (0.50)  9  Yes  Yes 

Raskind et al., 2007  13.30 (3.00)  8  Yes  No 

Taylor et al., 2008  3.10 (1.30)  3  Yes  Yes 

Thompson et al., 2008 9.60 (6.00)  –  Yes  – 

Table 1. Treatment characteristics for Prazosin studies.

There was a large variation in the total sample sizes from n = 9 to n = 51, or a total of 181
participants for Prazosin studies; and a variation from n = 4 to n = 278 for CBTs, or a total of
1169 participants. We also observed a variation in female proportions: from 0% to 84.62% in
Prazosin treatments, and from 0% to 100 % in CBTs. Mean ages varied from M = 26.69 to M =
76.00 for Prazosin, and M = 36.17 to M = 59.42 for CBTs. The attrition rates varied from 0% to
40% for Prazosin and from 0% to 53.85% for CBTs. The percentage of participants who did
not finish the treatment did not differ by type of treatment (Prazosin or CBT) (p = 0.08). The
first most common trauma for both types of studies was combat experience, followed by
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sexual assault and mixed trauma. No studies recorded medical comorbidities. To evaluate
the impact of Prazosin on PTSD symptoms, only two studies reported global score for PTSD
questionnaires. CBTs studies mainly used questionnaires related to PTSD symptom intensity
(such as the PTSD Checklist Civilian Version). Finally, four Prazosin studies used the CAPS
and more precisely its item D1 for sleep disturbance related to PTSD, and one study used
the PSQI to evaluate sleep quality at large.

Author, year  Type of
CBT 

No. of
sessions 

Mean
duration
(min) 

Delivery  Therapists PTSD
addressed 

Insomnia
addressed 

Cook et al.,
2010

IRT 6 90 GROUP  PSY
 and
 OTHER

No No

Davis & Wright,
2005b

ERRT 3 120 GROUP  – No Yes

Davis & Wright,
2007

ERRT 3 120 IND/GROUP – No Yes

Davis et al.,
2011

ERRT 3 120 IND/GROUP – No Yes

Forbes et al.,
2001

IRT 6 90 GROUP  PSY No No

Germain &Nielsen,
2003

IRT 1 180 GROUP  – No No

Germain et al.,
2012

IRT 8 45 IND  STU No Yes

Gerlinde C.
Harb et al.,
2009

IRT 7.5 – IND  PSY
 and
 OTHER

No Yes

Krakow,
Johnston,
et al., 2001

IRT 3 200 GROUP  OTHER No Yes

Krakow et al.,
2000

IRT 3 140 GROUP  – No No

Krakow, Hollifield,
et al., 2001

IRT 3 140 GROUP  OTHER No Yes

Lancee
et al.,
2010

IRT/IRT+
SH/IRT
+SH+LDT

– – REMOTE  – No NA

Lu
et al.,
2009

IRT 6 90 GROUP  PSY
 and
 OTHER

No –

Nappi
et al.,
2010

IRT 5 90 IND/GROUP SPY
 and
 STU

No No

Pruiksma,
2011

ERRT 3 105 IND/GROUP SPY
 and
 STU

No Yes
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Author, year  Type of
CBT 

No. of
sessions 

Mean
duration
(min) 

Delivery  Therapists PTSD
addressed 

Insomnia
addressed 

Swanson
et al.,
2009

ERRT 10 90 GROUP  PSY No Yes

Thunker
&
Pietrowsky,
2012

IRT 8 50 –  – No No

Ulmer
et al.,
2011

IRT 6 60 IND  PSY No Yes

Note. ERRT: exposure, relaxation and rescripting therapy; IRT: imagery rehearsal therapy; LDT: lucid dreaming
therapy; OTHER: other professions (e.g., nurse, physician); NA: not applicable; PSY: psychologist; SH: sleep hygiene;
STU: graduate student in psychology; REMOTE: treatment administered remotely (e.g., mail, Internet, video).

Table 2. Characteristics of CBT studies.

Tables 1 and 2, respectively, present treatment characteristics for Prazosin and CBT studies.
In Table 1, the mean dosage of Prazosin varies from M = 2.30 to M = 13.30 mg/day with a
time of prescription ranging from three to nine weeks. All studies provided a procedure to
initiate a stable Prazosin dosage but only two studies described a tapering process.

In Table 2, 13 studies looked at IRT efficacy, 5 at ERRT, 1 at IRT incorporating sleep hygiene
(SH), and another at IRT incorporating SH and LDT. The mean number of sessions was 5 (from
1 session to 10 sessions), and they lasted from 45 to 140 minutes. They were mainly delivered
in a group format by a psychologist. None of the therapies directly addressed PTSD, but half
of them specifically addressed insomnia (since the ERRT protocol automatically incorporates
the reduction of bad sleep habits).

Regarding NM definitions employed in each study, we noticed that all Prazosin studies used
the DSM-IV-TR definition based on the CAPS-B2. It contrasts with CBT studies where they
varied between articles, some applying the DSM-IV-TR definition, their own definition, or not
providing one. Concerning NM frequency as an inclusion criterion, Prazosin studies employed
the CAPS-B2 with a cutoff varying from three to six out of eight. For CBT studies, the criterion
used most often was at least one NM per week in the last month or in the last six months.
Finally, concerning NM content, as Prazosin studies referred to the CAPS-B2, NMs were related
to trauma but it was not specified if they were a replica of the event or only trauma-related. In
CBT studies, a few authors gave this information, as in Cook et al. [30] where NM were replica
or in Forbes et al. [34] with only trauma-related NM.

3.2. Effect size summary on PTNMs

ES for Prazosin evaluated by the CAPS-B2 (weekly PTNMs in the last month) varied from a
small effect (0.28) to a large effect (3.91) (see Figure 2). The combined ES was to g = 1.30, 95%
CI [0.61, 2.00], which indicates a significant large effect (Z = 3.66, p < 0.001). There was signif-
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icant heterogeneity in ES across samples (Q (6) = 21.38, p < 0.001) and a significant 72% of the
total variability among ES indicates that the inconsistency between studies is high (I2 = 71.93,
95% CI [39.21, 87.04]).

Initially, ES was computed with one additional study [25]. After an outcome sensitivity
analysis, homogeneity appeared to be affected by the result of this specific study, which also
conflicted with the rest of the studies. We, therefore, decided to compute Prazosin combined
ES without it.

Regarding subgroup analyses (group comparison and mean dosage subgroups), no significant
differences were found. However, the small number of studies and, therefore, the loss of power
could explain nonsignificant heterogeneity within each subgroup [56] while differences could
be observed (e.g.,“under 5 mg,” vs. “between 5 and 10 mg”).

Figure 2. Results of meta-analysis for Prazosin studies using the CAPS-B2 and under the Random-effect model.

Figure 3 reports the ES summary for CBT studies on weekly PTNM frequency. We noticed ES
varied from a small effect (0.07) to a large effect (1.75). The combined ES was g = 0.55, 95% CI
[0.38, 0.72], which indicates a significant moderate effect size for CBTs on weekly PTNM
frequency (Z = 6.21 p < 0.001). There was significant heterogeneity in ES across samples (Q (19)
= 35.26, p < 0.05) with a moderate amount of observed heterogeneity (46%). The inconsistency
between studies was moderately high (I2 = 46.12). Subgroup analyses did not reveal any
statistical differences between studies. As mentioned before, this result may be due to loss of
power rather than to homogeneity alone.

3.3. Secondary effect size summary

Concerning the PTSD symptoms, the ES for three studies varied from a small effect (0.27) to a
large effect (0.88). Their combined ES was g = 0.58, 95% CI [0.12, 1.04] and was significant for
CBT on PTSD symptoms (Z = 2.45, p < 0.05). The analysis found homogeneity in ES across
samples (Q (2) = 1.18, p = 0.55). The amount of observed heterogeneity was null (0%), and
therefore, there was no inconsistency between the studies (I2 = 0.00).
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For the PSQI variable, ES varied from a medium effect (0.71) to a large effect (0.98). The
combined ES was g = 0.83, 95% CI [0.32, 1.35], which indicates a significant and large effect of
Prazosin treatment on sleep quality (Z = 3.16, p < 0.05). There was nonsignificant heterogeneity
in ES across samples (Q (1) = 0.30, p = 0.58). The amount of observed heterogeneity was null
(0%), and therefore, there was no inconsistency between the studies (I2 = 0.00).

Regarding the CAPS-D1 variable, ES varied from a medium effect (0.48) to a large effect (1.74).
The combined ES was g = 1.26, 95% CI [0.62, 1.89], indicating a significant large effect of Prazosin
on PTSD sleep difficulties (Z = 3.88, p < 0.001). There was nonsignificant heterogeneity in ES
across samples (Q (3) = 5.59, p = 0.133). The amount of observed heterogeneity was moderate
(46%) and confirmed that inconsistency between studies was moderately large (I2 = 46.36).

The impact of CBTs on the intensity of PTSD symptoms varied from small ES (0.02) to large
ES (1.46). The combined ES in 16 studies was g = 0.59, 95% CI [0.38, 0.80], which indicates a
significant large effect (Z = 5.47, p < 0.001). There was significant heterogeneity between
studies (Q (15) = 35.24, p < 0.05) and a significant 57% of the total of the variance among ES
indicates that inconsistency between studies was moderately large (I2 = 57.43). Subgroup
analyses did not reveal any statistical differences between them. Previously, the amount of the
observed heterogeneity was higher (75%) and could be related to high heterogeneity across
studies (I2 = 74.68). There was also a significant heterogeneity in ES across samples (Q (16) =
63.19, p < 0.001). ES varied from small ES (0.02) to large (5.70) and the combined ES across 17
studies was g = 0.69, 95% CI [0.42, 0.97], which indicated a significant moderate effect for CBTs
(Z = 4.96, p < 0.001). Therefore, an outcome sensitivity analysis between studies was performed.
Homogeneity was affected by the result of the Ulmer et al.’s study (2011) [46], which conflicts
(5.70) with the rest of the studies and we therefore decided to compute the combined ES
without this study.

Figure 3. Results of meta-analysis for CBT studies on weekly NM frequency and under the Random-effect model.
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Concerning the impact on PSQI outcome, ES varied from 0.07 to 4.63. The combined ES
computed for 14 studies was g = 0.95, 95% CI [0.56, 1.34], which indicated a significant large
CBT effect (Z = 4.78 p < 0.001). There was significant heterogeneity in ES across samples (Q (13)
= 66.27, p < 0.001). The amount of observed heterogeneity was high (80%) and can be associated
with true variance across studies (I2 = 80.39). Therefore, an outcome sensitivity analysis
between studies was performed and no studies appeared to influence heterogeneity. No
statistical differences between subgroup analyses were found, except for the subgroup
insomnia, which was marginally significant with Q (1) = 3.39, p = 0.07. It appeared that the
addition of one sleep management component has a better effect on PSQI.

Another impact on sleep is insomnia where ES varied from 0.72 to 1.77. The combined ES,
computed for six studies, was g = 1.06, 95% CI [0.78, 1.34], which represents a significant large
effect of CBTs (Z = 7.41, p < 0.001). There was no significant heterogeneity in ES across samples
(Q (5) = 2.69, p = 0.75). The amount of observed heterogeneity was null (0%), and therefore,
there was no inconsistency between the studies (I2 = 0.00).

3.4. Publication bias

The shapes of the funnel plots of Prazosin outcomes (CAPS-B2, PTSD symptoms, and CAPS-
D1) gave some indications of publication bias. The Orwin fail-safe test revealed that 27 studies
for CAPS-B2, 6 studies for PTSD symptoms, and 20 studies for CAPS-D1 with a null effect
should theoretically be added to the analysis to obtain a combined ES of 0.2. The funnel plots
did not reveal any publication biases, and the Orwin fail-safe test results were large for CAPS-
B2 and CAPS-D1. Therefore,the results from these two outcomes in this meta-analysis are valid
and publication biases are negligible. However, caution is advised when interpreting the
results for PTSD symptoms, given that six studies are sufficient to invalidate the analyses. Also,
it was not possible to run publication bias analyses for PSQI, as we only had two studies.

The funnel plot shapes for CBTs indicated a limited effect of publication bias on the results.
Also, Orwin fail-safe test results were 30 for weekly NM frequency, 30 for PTSD intensity, 43
for PSQI, and 26 for insomnia measure. As the funnel plots did not reveal any publication
biases, and the Orwin fail-safe test results were large, we therefore concluded that CBT results
from this meta-analysis are valid and publication biases are negligible.

4. Discussion

4.1. Search results

Fifty-one studies considered treatments specifically targeting PTNMs in an adult population,
and 26 studies reported data and were, therefore, included in this meta-analysis. Out of eight
Prazosin studies, only three reported data on PTSD symptoms, two on sleep difficulties (using
the PSQI), and four on insomnia (using the CAPS-D1). Of the 18 CBTs, 17 reported data on
PTSD symptoms, 14 on sleep difficulties with the PSQI, and 6 on insomnia (using the ISI and
SII). We also noticed a tendency for ERRT, IRT, or Prazosin studies to be conducted by the same

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice216



Concerning the impact on PSQI outcome, ES varied from 0.07 to 4.63. The combined ES
computed for 14 studies was g = 0.95, 95% CI [0.56, 1.34], which indicated a significant large
CBT effect (Z = 4.78 p < 0.001). There was significant heterogeneity in ES across samples (Q (13)
= 66.27, p < 0.001). The amount of observed heterogeneity was high (80%) and can be associated
with true variance across studies (I2 = 80.39). Therefore, an outcome sensitivity analysis
between studies was performed and no studies appeared to influence heterogeneity. No
statistical differences between subgroup analyses were found, except for the subgroup
insomnia, which was marginally significant with Q (1) = 3.39, p = 0.07. It appeared that the
addition of one sleep management component has a better effect on PSQI.

Another impact on sleep is insomnia where ES varied from 0.72 to 1.77. The combined ES,
computed for six studies, was g = 1.06, 95% CI [0.78, 1.34], which represents a significant large
effect of CBTs (Z = 7.41, p < 0.001). There was no significant heterogeneity in ES across samples
(Q (5) = 2.69, p = 0.75). The amount of observed heterogeneity was null (0%), and therefore,
there was no inconsistency between the studies (I2 = 0.00).

3.4. Publication bias

The shapes of the funnel plots of Prazosin outcomes (CAPS-B2, PTSD symptoms, and CAPS-
D1) gave some indications of publication bias. The Orwin fail-safe test revealed that 27 studies
for CAPS-B2, 6 studies for PTSD symptoms, and 20 studies for CAPS-D1 with a null effect
should theoretically be added to the analysis to obtain a combined ES of 0.2. The funnel plots
did not reveal any publication biases, and the Orwin fail-safe test results were large for CAPS-
B2 and CAPS-D1. Therefore,the results from these two outcomes in this meta-analysis are valid
and publication biases are negligible. However, caution is advised when interpreting the
results for PTSD symptoms, given that six studies are sufficient to invalidate the analyses. Also,
it was not possible to run publication bias analyses for PSQI, as we only had two studies.

The funnel plot shapes for CBTs indicated a limited effect of publication bias on the results.
Also, Orwin fail-safe test results were 30 for weekly NM frequency, 30 for PTSD intensity, 43
for PSQI, and 26 for insomnia measure. As the funnel plots did not reveal any publication
biases, and the Orwin fail-safe test results were large, we therefore concluded that CBT results
from this meta-analysis are valid and publication biases are negligible.

4. Discussion

4.1. Search results

Fifty-one studies considered treatments specifically targeting PTNMs in an adult population,
and 26 studies reported data and were, therefore, included in this meta-analysis. Out of eight
Prazosin studies, only three reported data on PTSD symptoms, two on sleep difficulties (using
the PSQI), and four on insomnia (using the CAPS-D1). Of the 18 CBTs, 17 reported data on
PTSD symptoms, 14 on sleep difficulties with the PSQI, and 6 on insomnia (using the ISI and
SII). We also noticed a tendency for ERRT, IRT, or Prazosin studies to be conducted by the same

A Multidimensional Approach to Post-Traumatic Stress Disorder - from Theory to Practice216

research teams [27, 40, 60]. In fact, five out of eight teams working on Prazosin effect were from
the University of Washington in Seattle. Of the 18 CBT studies for nightmares, 4 were issued
from the University of Tulsa and 2 from the University of Philadelphia. Also, these studies
were mostly published after 2000. This small number of studies is not surprising, as PTSD
study in psychology and in PTNM research is quite new. It was only in 1980, PTSD was
introduced in the DSM-III, and only in 1989 that Ross et al. [61] presented the hypothesis that
“sleep disturbances are the hallmark of PTSD,” which opened the study of PTNMs. Also,
PTNMs are conceptualized as one of the intrusive symptoms of PTSD [3], and therefore, as a
secondary symptom of PTSD. In the dreaming field, they are seen as an adaptive function to
emotionally adjust to trauma. This main discrepancy hinders their introduction in PTSD
treatment and slows down and complicates their inclusion in research. Besides, recommen-
dations concerning NM treatments were only published in 2010 [15], and the first reported
open-label study of Prazosin for PTNM treatment was conducted in 2000 [62].

4.2. Treatment efficacy

Looking at the positive results of the impact of Prazosin (g = 1.30) and CBTs (g = 0.55) on PTNM
reduction, we found that treatments specifically targeting NMs are efficient. It was not possible
to directly compare CBTs for NMs to Prazosin, but considering the large ES for Prazosin, we
may conclude its efficacy is superior to CBTs for NMs in the reduction of PTNMs at post-
treatment. However, several considerations on the overall efficacy of each treatment need to
be examined and caution in confirming the superiority of Prazosin over CBT is advised.

First of all, only one study [36] has compared both treatments with a placebo group at short
and long terms. Prazosin demonstrated slightly better results than CBTs. However, authors
reported that their results did not differ at the four-month follow-up assessment.

Another consideration is that most medications have side effects that may force participants
to withdraw from one treatment [63]. From a few Prazosin studies, we know researchers
sometimes had to stop its administration due to adverse effects, such as dizziness [22], nausea
and headache [23], and fainting and nasal congestion [64]. Nevertheless, attrition rates did not
statistically differ from Prazosin treatment (0–40.00%) to CBT (0–54.31%). Also, CBT can also
present side effects as costs, stigma, etc., but no information was provided. This aspect should
therefore be considered in the future for both types of treatments.

Also, the majority of Prazosin studies did not report data at follow-up. It seems the authors’
first objectives were to determine the optimal dose to be NM free. It is therefore impossible to
evaluate the rate of relapse after stopping this treatment, whereas CBTs reported data at follow-
up. In Raskind et al. [26], the authors mentioned that Prazosin effect did not persist after its
cessation in a few patients, who returned to their initial NM frequency. This observation
reminds us of the broader issue of medications benefits compared to psychological treatments
in PTSD [63].

Another concern is related to the characteristics of the studies, which could have influenced
the computed combined ES for both types of treatments. First, we noticed large variations in
the sample sizes, with a total of 181 participants for Prazosin (from n = 9 to n = 51) and 1169
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participants for CBTs (from n = 4 to n = 278). In addition, the evaluation of NMs varied between
the two types of treatments (CAPS-B2 versus self-reported questionnaires). Moreover,
Prazosin effect seems to vary according to its mean dosage, as the effect of a “small” dosage
(“under 5 mg,”g = 1.57) was equivalent or even more efficient than a higher dosage (“between
5 and 10 mg,”g = 1.30; “over 10 mg,” g = 0.81) (without reaching a statistically significant
difference). On the other hand, some CBT studies did not favor immediate postevaluation and
only reported data at follow-up (e.g., [30]).

When analyzing the efficacy of CBTs for NMs, we noticed that variations in their formats
(individual compared to group format) or in the type of treatment (ERRT compared to IRT)
could influence their impact. For example, even if subgroup analyses did not show any
statistical differences, subgroup ES for individual CBT was higher (g = 0.87) than the other
types of formats. Also, treatment efficacy varied according to the type of CBT, with a slightly
higher ES subgroup for ERRT (g = 0.70) over IRT (g = 0.56). To date, only a few studies have
looked at the therapeutic ingredients for these two CBTs, and it would be interesting to directly
compare them in the future.

Finally, to attain our second objective, we underlined that the efficacy of these two treatments
was not limited to PTNMs and extended to other symptoms. Their impacts were positive and
equivalent for PTSD symptoms (g = 0.58 for Prazosin; g = 0.59 for CBTs), for the PSQI (g = 0.83
for Prazosin; g = 0.95 for CBTs), and for sleep in general (g = 1.25 for Prazosin; g = 1.06 for CBTs).
No subgroup analysis achieved statistical significance except for the subgroup looking at the
efficacy of incorporating a sleep management component, which was marginally statistically
significant for the PSQI. This result means therapists or researchers should therefore consider
adding this component to IRT or to enhance it in ERRT.

As mentioned before, caution is advised in interpreting these results as discrepancies remained
with the type of questionnaires selected. Nevertheless, these secondary effects of treatments
specifically targeting NMs are interesting. Even if previous ESs are moderate or high, they are
similar to those published in Belleville et al. [20]. The author pointed out that CBT for insomnia
had a moderate impact on anxiety in individuals who presented insomnia, with or without a
comorbid anxiety disorder. In the case of PTSD, it is therefore important to evaluate the impact
of Prazosin and CBTs for NMs on PTSD.

4.3. Implication of results

The large ESs obtained for Prazosin and CBTs demonstrate to clinicians the relevance of using
specific NM treatments. From a research point of view, these positive results emphasize the
idea that PTNM could become an independent disorder rather than a PTSD symptom that
should disappear with conventional CBT or medications. Therefore, it requires a specific
treatment, and studies in the PTSD field should focus more on sleep. Moreover, a limited
update of the literature search was performed since December 2012, four articles [65–68] were
published, as well as new meta-analysis and systematic reviews [69, 70], and still support the
present results.
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Prazosin, as a medication and because it is linked to PTSD biology and to the neurobiological,
correlates between PTSD symptoms and sleep and presents several advantages compared to
psychological treatments. First, it seems to offer the possibility of treating nightmares without
considering their content compared to CBTs for NM. It represents an interesting option for
some patients, for example, when therapy is not available (e.g., soldiers who are still on duty)
[63]. It can also have a positive impact on the other PTSD symptoms; and finally, its low cost
makes it a promising pharmacological option. However, it seems to take most of the time eight
weeks prescription to obtain positive result while observing only one CBT session can be
sufficient to train a patient to get rid of his nightmares. Moreover, no standard for Prazosin
administration and duration exists.

On the other hand, psychological treatments help to deal with frightening content of NM. It
is theoretically believed that CBTs for NM repair the normal sleep process which has been
disrupted by NM. In fact, one sleep function is to select, classify, and consolidate information
and the emotions lived during the day in the long-term memory [71]. When this process is
interrupted by NM because of a strong emotion, the integration of new memories is impeded.
In PTSD, individuals live negative emotions during PTNM, and the incorporation of the
information related to the traumatic event fails [72, 73]. Compared to Prazosin, the main
advantages of ERRT and IRT are easy and rapid learning (sometimes in one session), of how
to eliminate NM. But their main disadvantage is that no standards have been proposed to
deliver them, and research needs to be conducted for different types of trauma, different types
of NM content, and different participant characteristics (such as gender).

4.4. Strength and limitations

Studies may not be exactly the same or perfect. Disparities remained as the two treatments
diverge clinically and methodologically, and therefore, heterogeneity had to be expected.
However, analyses reflected that no bias could be detected. Nevertheless, caution should be
exercised in the interpretation of the efficacy of Prazosin for PTSD symptoms. First, it was not
possible to directly compare Prazosin against CBTs for PTNMs. Also, no information was
provided on therapeutic maintenance. We observed variations in CBTs format and Prazosin
administration. Methodological limits were detected due to a lack of questionnaire standard-
ization to evaluate PTNMs; and NM definitions or NM content were not reported.Finally,
variations in the population (sex and age) and in sample sizes were also observed.

There are some limitations including experimental and quasi experimental studies in this
meta-analysis as in the latter case, the treatment and control groups may not be comparable at
baseline. However, several strategies were used to increase the validity of our results: (1)
reviewing each study to carefully interpret our results; (2) grouping outcome by type of
questionnaire evaluating the same construct; (3) ES analyses within subgroups was a way of
investigating variations; and (4) deciding upon inclusion criteria ahead of the review process
and reporting them in a protocol. In spite of all these precautions, a larger N, more particularly
for Prazosin, would have increased the statistical power of our analysis and would have helped
us to highlight interesting results within subgroup analyses. Therefore, the combined ES
reported are valid. Also, the “file drawer problem” criticism can be ignored for CBT studies
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and should be interpreted with caution for Prazosin studies, more particularly for the PTSD
symptom variable [47].

Finally, systematic reviews and meta-analysis have previously been published on these new
psychological treatments and on Prazosin (e.g., [17, 74–78]). The main advantages of the
present study are, compared to the previous ones, to have screened studies written in English
and French and to have considered randomized and nonrandomized studies. Also, if looked
at all types of nightmares, treatments not only considered imagery rehearsal treatments, in an
adult population with PTSD evaluated by validated questionnaires or structured interviews.
At last, this study combined both a meta-analysis and a systematic review on CBT for night-
mares and Prazosin, which allowed discussing their respective impacts and advantages.

4.5. Further studies

Despite the contribution of this study, future trials should consider some of the weaknesses
observed in this meta-analysis when NM is in a PTSD context. First, efforts should be made to
standardize the methodology used by including a control group, reporting outcomes at follow-
ups, and giving NM definition or content.

Also, the different methods used to evaluate NM frequency in this meta-analysis emphasized
that standardization was needed for questionnaire administration, NM definition, and
treatment format. In fact, we observed that all Prazosin studies used the CAPS, a retrospective
measure to evaluate NM, while CBTs used both self-reported retrospective and prospective
measures like home daily logs. More precisely, all Prazosin studies evaluated NM using the
CAPS-B2 item, compared to CBTs, which retrieved items evaluating NM from various
retrospective questionnaires or home sleep logs. Only two studies, by the same author [36,
79], included objective sleep measurements (polysomnography, PSG). To date, prospective
daily logs are considered the gold standard for the measurement of NM frequency [80], as self-
reports underestimate current NM frequency [81]. Therefore, results could differ according to
the method of measurement used and caution is advised in evaluating to Prazosin impact.

Only a few studies specified NM definition. Even if most studies adhered to a frequency cutoff
of one weekly nightmare minimum or an average of two or more NM per week, it is not clear
what participants understood by NM. In Prazosin studies, the CAPS-B2 item refers to the
frequency and the intensity of recurrent distressing dreams related to the traumatic event.
Therefore, we could wonder if the impact of Prazosin was on NM frequency or on NM distress.
This could influence the interpretation of results. In addition, we could not retrieve information
regarding NM content. As we know, PTNMs may be trauma-related or replicative trauma [3].
Therefore, it would have been interesting to have access to this information in order to evaluate
which kind of PTNM contents was targeted and by which CBT. In fact, each treatment has its
own rationale and degree of exposure to the selected NM. Therefore, this information would
be an indicator of which PTNM contents favor each treatment and could help to refine
guidelines.

Disparities were also observed in sample characteristics, with women being less represented
than men, more particularly in Prazosin studies; and with combat experience and sexual
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assaults being the main considered trauma. Research in the PTSD field is closely linked to war
history but it is also important to consider other types of trauma. We could wonder, for instance,
if one of the CBTs for NM would be more adapted according to the type of trauma (i.e., PTNM
content being different in each case). This will help to generalize the results and to provide
guidelines to clinicians in choosing which treatment to apply in a specific situation.

Recommendations on treatment delivery should be proposed (mean dosage, no. of sessions,
and NM content) in order to help clinicians and to allow comparison between studies. This
meta-analysis raises the possibility to directly treat PTNMs, as a symptom of PTSD, but clinical
aspects should be examined. Can we combine any treatment for PTSD with any treatment for
PTNMs? Which treatment should be prioritized in complicated PTSD? Could we add Prazosin
at any moment in the treatment? Which treatment for PTNMs will be more appropriate in
function of individual characteristics (such as gender or type of trauma)? Could we incorporate
specific NM treatments in a conventional CBT for PTSD? Many avenues are opened to those
who want to participate in standard PTSD treatment improvement.

Finally, secondary measures, such as PTSD scores and sleep, should be recorded.

5. Conclusions

We know CBTs and SSRIs do not effectively resolve all PTSD symptoms, as nightmares were
found to be treatment resistant and residual insomnia was reported. From the positive results
of this meta-analysis, we know specific NM treatments (Prazosin or CBTs) contribute to NM
reduction. These treatments also demonstrate PTSD and sleep symptom reduction. The overall
conclusion of this meta-analysis is that treating NM with Prazosin or CBTs directly is
interesting and can be a way to improve conventional CBTs for PTSD. However, no consensus
or guidelines are available to treat PTNMs. From these outcomes, clinicians can conclude that
NM can affect the efficacy of first-line PTSD treatments, and new treatments are developed to
solve this problem, while in sleep research PTSD outcomes should be reported.
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Abstract

Several psychotherapeutic treatments have been developed over the years for treating
the symptoms of post-traumatic stress disorder (PTSD). But it remains still unclear
which components of the complex treatment packages are necessary and most beneficial
for  PTSD  symptom  improvement.  In  PTSD  outcome  research,  the  randomized
controlled trial (RCT) design has been applied in order to address this issue. However,
meta-analyses  repeatedly  reported  considerable  variation  between  results  from
individual RCTs (i.e. between-study heterogeneity). Attempts to explain such hetero-
geneity led to the identification of relevant moderators of treatment effects in PTSD
RCTs. This study presents meta-analytic findings, which show that factors, which are
not part of the treatment (such as the investigators’ preferences for a particular treatment
or the complexity of the patients’ clinical problems), impact on outcome in PTSD RCTs.
We show that considering extra-therapeutic moderators in meta-analyses on PTSD RCTs
may  impact  the  conclusions  and  recommendations  that  may  be  deduced.  The
summarized findings confirm the notion that no PTSD treatment consistently outper-
forms the others and strengthen the position that even non-trauma-focused treatments
may be beneficial PTSD treatments.

Keywords: PTSD, moderators, meta-analysis, randomized controlled outcome re-
search, RCT, personalized psychotherapy

1. Introduction

Over the last decades, different etiological models of post-traumatic stress disorder (PTSD)
have led to the design of a number of psychotherapeutic treatments that all target at reducing
PTSD symptoms (e.g. exposure therapy [1], cognitive processing therapy [2], for an overview

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



see [3]). Until recently, clinical guidelines and systematic reviews concluded that patients with
PTSD require psychotherapeutic treatments that specifically target the trauma experience [4].
However, recent meta-analyses showed that focusing on the trauma experience may not be
generally necessary for successful PTSD treatment [5–7].

Randomized controlled trials (RCTs) have typically been conducted in order to identify those
components of complex treatment packages that critically impact symptom improvement (i.e.
in placebo-controlled studies and comparative or dismantling studies, see [8]). Recently,
however, the general validity of RCTs has been criticized in medical as well as in psychotherapy
research, by showing that extra-therapeutic factors (such as blinding of outcome assessors or
the sample size) may considerably affect the outcome in RCTs [9–12]. Accordingly, meta-
analyses, which attempted to explain variation between effect estimates from individual
studies—the so-called between-study heterogeneity—identified a number of moderators of
treatment effects in PTSD RCTs [7, 13–16].

This paper summarizes meta-analytic findings, which show that in PTSD outcome research
extra-therapeutic factors affect the outcome. These findings relate to two questions in the
current debate in PTSD outcome research: first, ‘Is there evidence that some PTSD treatments
consistently outperform others?’ and second, ‘Is a trauma focus generally necessary for
successful PTSD treatment?’. We will briefly describe the research designs that have been used
in order to address the abovementioned questions. Then, we will describe common flaws in
meta-analyses and we will use examples from PTSD research in order to show how flaws in
meta-analyses may lead to invalid conclusions. And finally, we will summarize how the
consideration of relevant moderators may alter the conclusions that may be drawn from meta-
analyses of RCTs with respect to the two highlighted research questions.

2. What is characteristic in PTSD treatments?

Psychotherapy outcome research aims at identifying treatment components that are critical
for symptom improvement. The RCT design has been adopted from medical research and
became standard in psychotherapy outcome research. This design relies on the assumption
that the overall treatment effect is composed of first, the true effect of the treatment under
investigation and second, effects that are due to the context of being in treatment.

Whereas the first type of components has typically been described as ‘specific’ or ‘active’
components in psychotherapy outcome research, for the second type of components a number
of synonymously used terms occur in the literature, although they may have slightly different
connotations [17, 18]. Such terms include ‘common,’ ‘general’ or ‘non-specific’ factors or
‘psychological placebos.’ For the present review, we will follow the terminology proposed by
Grünbaum ([19], p. 159). Grünbaum’s definition captures the outlined dichotomy with
reference to the presence or absence of a psychological (e.g. etiological) theory, which defines
the content of a complex treatment, such as psychotherapy. Accordingly, treatment compo-
nents will be considered characteristic if there is a theoretical model that describes how the
respective component will contribute to symptom improvement. In contrast, treatment
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components will be considered incidental if there is no such theory-based link to symptom
improvement. Thus, the components that are considered active or specific would be considered
characteristic, because typically they are deduced from psychological theories, which describe
how they will improve the symptoms of a particular disorder. In contrast to the concept of
specificity, which has been related to uniqueness of treatment components [18], components
may be considered characteristic even though they may not be a unique component of a
particular treatment package. All other factors that may contribute to a treatment effect but
which have not (yet) been specified within a psychological theory would be considered
incidental, no matter whether they are common to all treatments, shared by some or not at all
related to the treatment itself, but, for instance, rather to the patient, therapist or to the conduct
of the study.

When looking at PTSD research, a number of etiological models of PTSD led to the definition
of a number of characteristic components and accordingly to the development of several rival
treatment packages (see [3, 5, 20, 21]). However, the classification of PTSD treatments according
to the underlying etiological model has been a challenge in previous meta-analyses [14]. An
inconsistent terminology and the use of treatment labels that are not clearly defined and thus
not exclusive (see [22]) lead to considerable variation in the classification of PTSD treatments
across individual meta-analyses. In order to reduce some complexity and despite the differ-
ences in the foci of the underlying etiological models (e.g. focusing on cognitions vs. focusing
on behavioral aspects), several treatment packages have been summarized under the umbrella
term of trauma-focused treatments [23]. But again, the definition of the term remained largely
unclear and led to inconsistencies with respect to which treatments were to be considered
trauma-focused [22]. In contrast, treatments that clearly do not address the trauma experience
or even proscribe talking about the trauma have consistently been used as psychological
placebo control conditions.

According to the Grünbaum definition, for the present review, we will consider treatments
that provided some theory-driven link between treatment components and symptom im-
provement as characteristic (this includes treatments that have previously been summarized as
trauma-focused), whereas the clearly non-trauma-focused interventions would be regarded
as relying on incidental treatment components. However, we will not be able to resolve the
inconsistencies, which appear between different meta-analyses and which are due to the
imprecise terminology.

3. Estimating the relevance of characteristic treatment components in meta-
analyses of RCTs

The RCT and meta-analyses of RCTs are considered the highest level of evidence for the efficacy
of treatments [24], and different types of RCTs are employed in psychotherapy outcome
research [8].

First, psychotherapeutic treatments are compared with an untreated control group, such as
no-treatment or waiting list (WL) designs. The inclusion of an untreated control group in an
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RCT minimizes most threats to the internal validity (e.g. controls for spontaneous remission
and regression to the mean). Therefore, such a design may be used for showing that a psy-
chotherapeutic treatment is efficacious. With this study design, a number of meta-analyses
demonstrated large effect sizes (ESs) for eye-movement desensitization and reprocessing
(EMDR), cognitive treatments, exposure-based treatments and the combination of the latter to
cognitive-behavioral treatments (CBT) (e.g. [13, 14, 23]), even though treatment effects may be
overestimated in studies with small sample size [14]. However, with respect to the research
questions highlighted in the present review, such design does not provide an answer: first, a
larger effect size of an assumed study comparing treatment A vs. WL, as compared to a second
study comparing treatment B vs. WL, may not be interpreted as superiority of A over B, if A
has not been shown to be superior to B in a comparative RCT. A number of study characteristics,
which may differentiate between the two assumed studies—A vs. WL and B vs. WL, such as
different patient samples, different therapists, different study methodology and design—
might explain a larger effect in one comparison than in the other. Second, such design does
also not tell which characteristic treatment components are critical for symptom improvement,
because the amount of the total treatment effect that is due to the characteristic vs. incidental
components cannot be disentangled. Thus, such design may not answer the question whether
a trauma focus is necessary for the successful PTSD treatment.

In order to control for the incidental effects and to evaluate the impact of characteristic treatment
components, in a second type of RCTs, psychotherapeutic treatments are compared with
psychological placebos. Superiority of the psychotherapeutic treatment over the psychological
placebo could be specifically attributed to the characteristic treatment components, which were
lacking in the placebo control. Thus, by manipulating the presence of a particular component,
the incremental value of this component can be estimated. For example, the impact of pro-
longed exposure on PTSD symptoms was compared to present-centered therapy, which was
designed as placebo control. It explicitly excluded exposure to the trauma and thus did not
focus on the trauma experience [25]. In this particular study, superiority of prolonged exposure
over present-centered therapy was small to moderate, and meta-analyses revealed mixed
findings with a small, moderate or large superiority of specific, trauma-focused PTSD treat-
ments over placebo control treatments [7, 13, 14]. While the placebo-controlled RCT in the best
case allows for estimating the amount of the treatment effect that may be attributed to the
characteristic vs. incidental components, there is still no information on which out of several
rival treatment packages contains the most relevant components, that is which treatment
should be considered the treatment of choice for a particular problem or disorder.

Therefore, a third type of control treatments in RCTs may encompass treatments with estab-
lished efficacy (i.e. comparing treatment A vs. treatment B). Such comparative designs are
typically used for demonstrating superiority of a novel treatment compared with an estab-
lished one. If a novel treatment consists of an amendment to an established treatment, the
dismantling or add-on study design may be applied in order to demonstrate the incremental
benefit of adding or removing a particular treatment component to or from a complex
treatment package. Superiority of the novel treatment over an established one would of course
be attributed to the superior efficacy of the unique component(s) of the novel treatment. If,
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over present-centered therapy was small to moderate, and meta-analyses revealed mixed
findings with a small, moderate or large superiority of specific, trauma-focused PTSD treat-
ments over placebo control treatments [7, 13, 14]. While the placebo-controlled RCT in the best
case allows for estimating the amount of the treatment effect that may be attributed to the
characteristic vs. incidental components, there is still no information on which out of several
rival treatment packages contains the most relevant components, that is which treatment
should be considered the treatment of choice for a particular problem or disorder.

Therefore, a third type of control treatments in RCTs may encompass treatments with estab-
lished efficacy (i.e. comparing treatment A vs. treatment B). Such comparative designs are
typically used for demonstrating superiority of a novel treatment compared with an estab-
lished one. If a novel treatment consists of an amendment to an established treatment, the
dismantling or add-on study design may be applied in order to demonstrate the incremental
benefit of adding or removing a particular treatment component to or from a complex
treatment package. Superiority of the novel treatment over an established one would of course
be attributed to the superior efficacy of the unique component(s) of the novel treatment. If,
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however, such a study demonstrated equivalence in treatment effects of the two compared
treatments, symptom improvements in both treatments are most likely mediated by common
or shared mechanisms [26, 27]. In PTSD outcome research, for example, prolonged exposure
plus cognitive restructuring was compared with exposure alone in one RCT, in order to
estimate the incremental effect of adding cognitive restructuring to the established exposure
treatment [28]. This particular RCT failed to demonstrate superiority of adding cognitive
restructuring to an exposure treatment and also meta-analyses that summarized comparative
RCTs of individual PTSD treatments found no statistically significant differences between the
effects of two types of PTSD treatments (e.g. [13, 14, 23, 29–34]). The equivalent effects of the
diverse PTSD treatments have been explained by the presence of a shared mechanism in all of
the successful treatments, namely that all treatments focus on the trauma experience [23].

Thus, regarding the first research question, whether a particular treatment package outper-
forms the others, meta-analyses on comparative RCTs mostly indicated rather similar effects
of different treatment packages and thus no superiority of particular characteristic components
over other characteristic components. Regarding the second research question, the results of
placebo-controlled PTSD RCTs at first sight may be considered as confirming the assumption
that successful PTSD treatment requires the characteristic component of focusing on the trauma
experience. However, upon closer examination, a substantial amount of unexplained between-
study heterogeneity indicates the presence of moderators in several of the abovementioned
meta-analyses [7, 13, 14, 23, 30, 32, 34], which complicates or even precludes drawing valid
conclusions [35].

4. Bias and diversity in meta-analytically pooled estimates of treatment
effects

Meta-analyses have the potential to provide a precise and valid estimate of an treatment effect
on the outcome of interest, as they statistically combine the available evidence relevant for a
particular research question. Accordingly, meta-analyses have been established as the top level
of the hierarchy of evidence [36]. In a meta-analysis, a pooled estimate of the treatment effect
is calculated using the treatment effects obtained from each of the included studies. A meta-
analysis thus heavily relies on the necessity of including all relevant studies, or at least a
random sample of the relevant studies. This becomes more important, of course, if the total
number of relevant studies is small, because each individual study may have a larger impact
on the pooled effect size estimate in this case. Therefore, a meta-analysis should be preceded
by a systematic review, which intends to identify all studies that addressed a particular
research question. A systematic review should be conducted using a documented and
systematic approach [37].

Conducting a meta-analysis typically increases the precision of the estimated treatment effect,
because the number of patients that contribute to the pooled estimate of the treatment effect
is larger in the meta-analysis than in each individual study. But estimates from individual
studies may vary considerably. The presence of between-study heterogeneity in effect sizes
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from individual psychotherapy outcome studies suggests that the total pool of studies may be
divided into subgroups of studies that show either larger or smaller treatment effects. The
presence of between-study heterogeneity may hint at potential sources of bias or at genuine
diversity [38]. Heterogeneity, which is commonly present in meta-analyses of psychotherapy
outcome studies, does not necessarily prohibit the conduct of meta-analysis, but rather
demands exploration of potential sources of variation [35].

Thus, reducing unsystematic error in the data will result in more precise estimates of treatment
effects, while avoiding systematic error—that is bias and genuine diversity—will reduce
heterogeneity and increase validity. Thus, bias is different from unsystematic random error
and can be regarded as the opposite of validity [39]. Bias has been defined as ‘any process at
any stage of inference, which tends to produce results or conclusions that differ systematically
from the truth ([40], p. 60).’ This means that bias may lead to an overestimation or to an
underestimation of the true effect. It is important to note that a particular type of bias may lead
to opposite deviations from the true effect in different studies [41]. Theoretically, genuine
diversity may be differentiated from bias. Nevertheless, the presence of genuine diversity in
the studies, which contribute to a pooled effect-estimate in a meta-analysis, may as well reduce
the validity of the pooled estimate, because genuine diversity may distort an overall pooled
estimate just the same way as bias does.

The issue of bias and diversity in meta-analyses has previously been related to three typically
occurring problems in meta-analyses: first, a meta-analysis may not reduce or eliminate bias
that has been present in the included studies. For example, if effect estimates from a large
number of methodologically flawed studies are combined with only few methodologically
sound studies in a meta-analysis, the pooled effect estimate will be biased as well (the so-called
garbage-in, garbage-out problem [42, 43]). Second, with respect to the potentially present genuine
diversity, meta-analysis may even introduce bias in estimating a treatment effect: for example,
if the included studies differed regarding study characteristics that may affect the treatment
effect (i.e. studies are genuinely diverse), the pooled effect estimate may be invalid (the so-
called apples-and-oranges problem [42, 43]). If, for example, studies with patients that fulfill
diagnostic criteria of two or more mental disorders had systematically larger treatment effects
than studies that included patients who fulfill diagnostic criteria of one mental disorder only,
combining treatment effects from both subsets of studies would result in an invalid pooled
effect estimate. Thus, genuine diversity in the studied samples, treatments, treatment provid-
ers or study methodology may reduce the validity of the pooled estimate of the treatment
effect. Finally, the validity of meta-analyses may be reduced if the sample of studies that is
considered for meta-analytic pooling of treatment effects is not representative of all relevant
studies (the so-called file-drawer problem [43, 44]). This problem is related to difficulties to
publish studies with negative or non-significant results, especially if the study samples are
small. In published articles of small-sized studies, treatment effects thus tend to be large and
significant. If only published articles are considered for meta-analysis, the obtained effect
estimates may only poorly reflect the true treatment effect. The file-drawer problem has conse-
quently also been described as publication bias. The problems that may occur from including
mainly small and underpowered studies in a meta-analysis have been summarized nicely by
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Cuijpers ([9], p. 2): ‘If a therapy is found to be superior to an existing therapy in an under-
powered trial that would rather raise doubts about the validity of the trial than trust that this
new therapy is indeed more effective.’

Thus, all three briefly introduced problems in meta-analyses threaten the validity of the pooled
effect estimate. They differ, however, with respect to the interpretation of the estimated
treatment effects (Figure 1): first, the garbage-in, garbage-out problem reflects the bias that has

High qualityLow quality

Garbage-in, garbage-out problem

Overall pooled estimate
Pooled estimates in a subgroup of studies
Estimate with limited validity

Subgroup BSubgroup A

Apples-and-oranges problem

PublishedUnpublished

File-drawer problem

Figure 1. Interpreting pooled effect estimates in the presence of between-study heterogeneity. The validity of the
pooled effect estimates depends on the type of problem, which is responsible for the observed between-study hetero-
geneity.
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already been present in a subgroup of poor-quality studies. The pooled effect estimate across
all studies as well as the pooled effect estimate of the poor-quality subgroup of studies will be
biased. In this case, only the effect estimate of the high-quality subgroup of studies may be
regarded as valid. Second, the apples-and-oranges problem reflects meaningful variation between
effect estimates due to dissimilarity between studies on relevant study characteristics (i.e.
genuine diversity). That is, the pooled effect estimate across all included studies may be invalid
whereas the pooled effect estimates in each subgroup of studies may be valid. Third, if the file-
drawer problem was present, the pooled effect estimate of published studies is expected to differ
from the pooled effect estimate of unpublished studies, as study results may more likely be
published if they have statistically significant results. Many of the unpublished studies may,
therefore, have non-significant results. Thus, a meta-analysis restricted to the published studies
would probably provide a higher result compared to a meta-analysis restricted to the unpub-
lished studies [45]. Only including both, published and unpublished studies, would warrant
the validity of the effect-estimate. The difference between published and unpublished studies
should particularly be the case if the study samples are small [46], which further complicates
the issue. If a meta-analysis considers only published studies and non-significant results are
most likely to be lacking if a study was small in scale, publication bias should be most potent
in the small-scale studies and less pronounced or even not present in the large-scale studies.
In this case (i.e. when including only published studies), the pooled effect estimate including
all studies as well as the pooled effect estimate restricted to small-scale studies might be biased,
whereas the effect estimate in the large-scale studies will be most valid with respect to
publication bias. It is important to note, however, that the presence of any of the three problems
indicates only an increased probability of bias in a meta-analysis rather than being necessarily
associated with bias in the meta-analytically pooled effect estimates.

5. Addressing between-study heterogeneity in meta-analyses of PTSD
RCTs

Meta-analyses on the effectiveness of psychotherapeutic treatments for PTSD revealed
between-study heterogeneity in any kind of RCTs—those that compared psychotherapy with
wait list, with a psychological placebo control and those that compared two types of rival PTSD
psychotherapies. But not all meta-analyses reporting heterogeneous results made attempts to
explore potential sources of the observed heterogeneity (e.g. several of the comparisons in
Bisson and Andrew [23]).

A typical approach in meta-analyses to deal with the presence of between-study heterogeneity
is to identify characteristics of the included studies that systematically differentiate studies
with larger or smaller effect sizes (i.e. so-called moderators or effect modifiers [43, 47]. Every
characteristic of a study that is associated with the treatment effect may also act as a moderator
in a meta-analysis. Two statistical approaches are used in order to identify relevant moderators:
stratification of analyses by potential moderators and meta-regression analyses [35]. In
stratified meta-analysis, the effect estimates of the subgroups of studies with and without a
particular characteristic are contrasted. If effect estimates differ significantly in the contrasted
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subgroups or heterogeneity is reduced in at least one of the contrasted subgroups, the
respective study characteristic may be interpreted as relevant moderator. Meta-regression
analysis provides a statistical test for the exploration of sources of heterogeneity in meta-
analyses [48].

The following paragraphs will give examples of different kinds of study characteristics that
have been shown to moderate the pooled effect estimates in meta-analyses on PTSD treat-
ments. We will focus on meta-analytic findings that summarized data from placebo-controlled
and comparative RCTs as those two designs are informative with respect to the identification
of characteristic treatment components in PTSD treatments and thus to the two highlighted
research questions.

5.1. Moderators in placebo-controlled PTSD RCTs

One meta-analysis [7] summarized RCTs which compared treatments that somehow focused
on the trauma with treatments lacking a trauma focus. The initial overall analysis showed a
moderate superiority of the trauma-focused over the non-trauma-focused treatments with
moderate between-study heterogeneity. On closer examination, the extent of structural
equivalence (i.e. that therapists in both treatment conditions were equally trained and
supervised and that the number of sessions was equivalent in both treatment conditions)
substantially moderated the initially observed differences when all studies were included in
the analysis. In the stratified meta-analyses, the superiority of trauma-focused treatments over
the placebo controls was larger in studies without equivalence between the two treatment
conditions, which was most likely due to an underestimation of the efficacy of the placebo
control. Heterogeneity was considerably reduced in the stratified analyses. Furthermore, the
initially observed superiority of trauma-focused treatments over placebo controls was
moderated by patient characteristics: by combining several indicators of more complex clinical
problems (e.g. the presence of comorbid disorders in addition to the PTSD symptoms or trauma
history, as suggested by Cloitre and colleagues [49]), the moderator analysis conducted by
Gerger and colleagues [7] revealed that patients with more complex clinical problems benefited
equally from trauma-focused PTSD treatments as well as from the psychological placebo
control. In contrast, in studies with less complex problems (e.g. PTSD symptoms without
comorbid symptoms following a single trauma), patients benefited more from the trauma-
focused treatments than from the placebo control. Again, the inclusion of the moderator
reduced heterogeneity, and only a small amount of between-study heterogeneity remained
unexplained. Importantly, in studies with less complex clinical problems and structural in-
equivalence, a clear superiority of trauma-focused over placebo control treatments was
observed (ES = 0.93; p = 0.001), whereas this was not the case in studies with complex clinical
problems and structural equivalence of the trauma-focused treatment and placebo control (ES
= 0.11; p = 0.28).

5.2. Moderators in comparative PTSD RCTs

A concrete example of the presence of between-study heterogeneity, i.e. contradicting findings
from individual studies that compared two rival PTSD treatments, can be found in the review

Post-Traumatic Stress Disorder Outcome Research: Why Moderators Should not be Neglected
http://dx.doi.org/10.5772/103876

237



by Bisson and Andrew [23]. In one of the conducted meta-analyses out of six studies that
compared CBT and EMDR, three studies reported moderate to large superiority of CBT on
clinician-rated PTSD scores, while the remaining three studies reported the exact opposite
effect, namely moderate to large superiority of EMDR over CBT. Overall, the meta-analysis
indicated no difference between the effects of the two treatments, but a large amount of
between-study heterogeneity (ES = 0.03, p = 0.92, τ2 = 0.28). Without further exploration of the
observed heterogeneity, no valid conclusions may be drawn from such data [35].

Several meta-analyses aimed at explaining such heterogeneity between individual study
estimates in PTSD RCTs. Two meta-analyses [14, 34] included different types of PTSD treat-
ments, but found no evidence for the type of psychotherapeutic PTSD treatment to explain
between-study heterogeneity. Rather, Gerger et al. [14] found evidence for the presence of
publication bias with respect to the trauma-focused PTSD treatments: a meta-analysis that was
restricted to large-scale studies demonstrated considerably reduced treatment effects com-
pared to the effects found in the overall analysis or in an analysis that was restricted to small-
scale studies. The between-study heterogeneity, which was very large in the initial analysis
(τ2 = 0.29), was considerably reduced in the analysis restricted to large-scale trials (τ2 = 0.08).

One possible explanation for the striking differences in the direction of effects between two
treatments as in the EMDR-CBT comparison by Bisson and Andrew [23] is the presence of
researchers’ preferences for one over the other treatment, the so-called researcher allegiance
[50]. Accordingly, the intriguing pattern of results in the EMDR-CBT meta-analysis by Bisson
and Andrew [23] could simply be explained by the fact that in one half of the studies research-
ers preferred CBT and in the other half researchers preferred EMDR. While, by chance, in this
particular case, the distribution of researcher allegiance appears balanced across the six
included studies, an unbalanced preference for one particular treatment may be more prob-
lematic. In fact, a meta-analysis on trauma-focused PTSD treatments found researcher
allegiance to significantly correlate with effect-size differences between the trauma-focused
PTSD treatments (r = 0.35) and to explain between-study heterogeneity [15]. Further, Munder
and colleagues presented evidence for the assumption that the association between researcher
allegiance and outcome was due to bias [16] and against the assumption that true differences
in the effectiveness of different types of PTSD treatments explained the association between
researcher allegiance and outcome [15].

Thus, meta-analyses on comparative PTSD RCTs failed to demonstrate the superiority of
particular characteristic components, but demonstrated the relevance of researcher allegiance
—a factor that is incidental to the treatment—in explaining differences between individual
study results. Thus, in the case of PTSD outcome studies, comparative RCTs run a considerable
risk of providing biased estimates of the contribution of characteristic treatment components
to the entire treatment effect. Furthermore, while on first sight meta-analyses of placebo-
controlled PTSD RCTs appeared to support the claim that focusing on the trauma is necessary
for successful PTSD treatment, a closer examination of potential moderators of treatment
effects indicated that a trauma focus might be necessary for some but not all patient samples.
A thorough implementation of the assumed psychological placebo might further enhance its
effectiveness and, hence, reduce the superiority of trauma-focused treatments over placebo
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controls. The finding of only a small and non-significant superiority of established PTSD
treatments over present-centered therapy in a meta-analysis [6], as well as a recent meta-
analysis on counseling treatments for PTSD [5], confirm the objection regarding a general
necessity of a trauma focus in psychotherapeutic PTSD treatment.

6. Conclusion

Our analysis of PTSD outcome research demonstrates the presence of considerable conceptual
problems in PTSD RCTs, which limit the validity of the conclusions that may be drawn from
these studies when trying to identify the most beneficial treatment components. In placebo-
controlled RCTs, an inappropriate implementation of the placebo control led to an overesti-
mation of the superiority of the PTSD treatments over the placebo control, and in comparative
RCTs, the presence of unbalanced researcher allegiance led to biased estimates of treatment
effect differences. Besides such conceptual issues, which hamper valid conclusions from PTSD
RCTs, the moderating role of patient characteristics confirms the recent conclusion that ‘one
size does not fit all’ in PTSD treatment [49]. Thus, moderators of treatment effects in PTSD
RCTs may include genuine diversity, which contributes to the apples-and-oranges problem and
that indicates a need for differential treatments, but may also include factors that contribute
to bias—that is the garbage-in, garbage-out problem as well as the file-drawer problem.

Future attempts to identify the most beneficial treatment components of PTSD treatments
should therefore consider not only the theory-driven characteristic components but must also
further investigate how the assumed incidental factors may impact on outcome in order to
warrant the validity of conclusions from PTSD outcome research. The underlying etiological
theories may need revisions if moderators indicated genuine diversity and study methodology
may need to be adapted in order to ensure the validity of psychotherapy outcome studies.
Neglecting extra-therapeutic moderators may threaten the validity of RCTs and meta-analyses
and may result in misleading recommendations for researchers, practitioners and policymak-
ers, who base their treatment decisions on empirical findings. On the other hand, the possibility
of exploring sources of genuine diversity between RCTs when conducting a meta-analysis (i.e.
conducting moderator analyses in order to explain between-study heterogeneity) may be seen
as an important step towards personalized psychotherapy [51 ].

It is important to note, however, that moderator analyses in meta-analyses, even if they include
only high-quality RCTs, should always be considered as retrospective and observational in
nature, because the studies were not randomly assigned according to their characteristics (e.g.
studies have neither been randomly assigned to being of high vs. low quality nor to having
included patients with complex vs. non-complex problems). Thus, the results from moderator
analyses in meta-analyses should be considered as hypothesis generating, which would, if
possible, at best to be confirmed by high-quality experimental research.
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