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There is abundant evidence showing a strong association
between trauma exposure, psychotic symptoms, and
posttraumatic stress disorder (PTSD). Early trauma
exposure contributes to the formation of psychotic
symptoms and the development of psychotic disorders
or severe mental illnesses such as schizophrenia, bipolar
disorder, and treatment-refractory major depression.
Furthermore, among persons with psychotic disorders,
multiple traumatization over the lifetime is common,
due to factors such as social stigma, the criminalization
of severe mental illness, and increased vulnerability
to interpersonal victimization. In addition to these
factors is the traumatic nature of experiencing psychotic
symptoms and coercive treatments such as involuntary
hospitalization and being placed in seclusion or restraints.
Not surprisingly, these high rates of trauma lead to
high rates of PTSD in people with psychotic disorders,
which are associated with more severe symptoms, worse
functioning, and greater use of acute care services.
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can shape the nature of prominent psychotic symptoms
such as the content of auditory hallucinations and delusional beliefs. Additionally, traumatic
experiences have been implicated in the role of ‘stress responsivity’ and increased risk for
transition to psychosis in those identified as being at clinical high risk of developing psychosis.
Finally, although the diagnostic criteria for PTSD primarily emphasize the effects of trauma on
anxiety, avoidance, physiological over-arousal, and negative thoughts, it is well established that
PTSD is frequently accompanied by psychotic symptoms such as hallucinations and delusions
that cannot be attributed to another DSM-V Axis I disorder such as psychotic depression or
schizophrenia. Understanding the contribution of traumatic experiences to the etiology of
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psychosis and other symptoms can inform the provision of cognitive behavioral therapy for
psychosis, including the development of a shared formulation of the events leading up to the
onset of the disorder, as well as other trauma-informed treatments that address distressing and
disabling symptoms associated with trauma and psychosis.

Until recently the trauma treatment needs of this population have been neglected, despite the
high rates of trauma and PTSD in persons with psychotic disorders, and in spite of substantial
gains made in the treatment of PTSD in the general population. Fortunately, progress in recent
years has provided encouraging evidence that PTSD can be effectively treated in people with
psychotic disorders using interventions adapted from PTSD treatments developed for the
general population. In contrast to clinician fears about the untoward effects of trauma-focused
treatments on persons with a psychotic disorder, research indicates that post-traumatic
disorders can be safely treated, and that participants frequently experience symptom relief and
improved functioning.

There is a need to develop a better understanding of the interface between trauma, psychosis,
and post-traumatic disorder. This Frontiers Research Topic is devoted to research addressing
this interface.

Citation: Hardy, K. V., Mueser, K. T., eds. (2017). Trauma, Psychosis and Posttraumatic Stress Disorder.
Lausanne: Frontiers Media. doi: 10.3389/978-2-88945-360-3
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Editorial on the Research Topic

Trauma, Psychosis and Posttraumatic Stress Disorder

Exposure to psychologically traumatic experiences has been part of the human condition through-
out history, but only within the last half century has research provided insight into the short- and
long-term sequelae of trauma, ultimately resulting in the creation of a specific diagnostic category
to capture the most common negative consequences. In 1980, posttraumatic stress disorder
(PTSD) was included in the Diagnostic and Statistical Manual of Mental Disorders (DSM-III),
setting the stage for research and clinical practice to more systematically study and treat this mental
health problem. Since the inclusion of PTSD in DSM-III, there has been huge growth in the field’s
understanding of PTSD, and the development of concomitant evidence-based treatments to aid
individuals with PTSD in overcoming this disorder and returning to previous levels of functioning.

However, our understanding of the link between trauma and psychosis may still be considered
nascent by comparison, despite burgeoning evidence for a clear link between childhood adverse
experiences and psychotic symptoms (1-3). In addition, it is only relatively recently that clini-
cal interventions designed to target trauma and its consequences in individuals presenting with
psychosis have been developed. This may be in part due to an historic focus on biological explana-
tions for the onset of psychotic disorders, but also clinicians’ perceived fear of “opening Pandora’s
Box” by talking with individuals with psychotic symptoms about their traumatic experiences,
and fearing a risk to stabilization and exacerbation of their symptoms (4). Lifetime prevalence
rates of PTSD in individuals diagnosed with a psychotic disorder have been estimated at 30%
compared with 7.8% in the general population (5), although this may be an underestimate as
there is concern that trauma and PTSD goes unreported, and unrecognized, in individuals with
serious mental illness (6). The link between psychosis and trauma is complex and multifactorial
with different proposed pathways. These include (1) psychosis as a result of childhood adversity
(3), (2) trauma as a result of psychotic symptoms or involuntary treatment experiences (7, 8),
(3) psychosis as a dimension of PTSD resulting from trauma (9, 10), and (4) PTSD and retrau-
matization as stressors that can worsen the course of a psychotic disorder (11). In addition to the
impact of trauma on the development of psychosis and PTSD, there is evidence that traumatic
experiences influence the content of psychotic symptoms, including hallucinations and delusions
(2, 12). However, the mechanisms involved in these pathways from trauma to psychosis and PTSD
are not fully understood and different models have been posited to explicate this link.

The aim of this Research Topic is to collate a series of articles addressing PTSD, trauma, and
psychosis across a variety of formats, including opinion pieces, reviews, and original research.
In doing so, this Research Topic will assemble the latest data and expert opinion on the cur-
rent state of research and clinical intervention in this rapidly growing field, as well as highlight
potential future research directions. Three key sections will be explored in this Research Topic:
(1) PTSD, including neurobiological understanding of risk for PTSD and proximal and longitudinal
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consequences of trauma exposure; (2) Trauma and Psychosis,
including proposed mechanisms and pathways; and (3) Clinical
Interventions, including empirical studies providing data on
treatments. The overarching purpose of this Research Topic is to
provide a better understanding of the interface between trauma,
psychosis, and PTSD.

POSTTRAUMATIC STRESS DISORDER

Furthering our understanding of PTSD is essential to exploring
the link between trauma and psychosis. While the experience
of traumatic events is unfortunately common, the majority of
individuals who are exposed to trauma do not go on to develop
PTSD. Of interest are the questions of why some people develop
PTSD and whether it is possible to identify these individuals at
an early stage to aid earlier targeted intervention. Increasing our
understanding of the neurobiological mechanisms implicated
in the development of PTSD can aid in this process. In this
Research Topic, Wang et al. examine electrophysiological data
to establish the presence of a physiological prodrome of PTSD
in an attempt to identify possible markers that could identify
opportunities for early treatment. Lee et al. address the question
of the role of dopamine in the development of PTSD and propose
the Rebound-Excitation Theory to explain the variability in stress
resilience. Considering that dopamine has been hypothesized to
play a central role in the pathophysiology of schizophrenia for
over 50 years (13-15), further insight into the role of dopamine
in PTSD may aid our understanding of the link between trauma
and psychosis.

Conceptualizing PTSD across the time course is necessary
to understand the development and maintenance of mental
health problems over time. In this Research Topic, Ibrahim
and Hassan examine data from Syrian Kurdish refugees living
in a refugee camp and exposed to torture and other traumatic
events, while Bovin et al. report on the longitudinal associations
between PTSD severity and personality disorder features. Both
these studies have important implications for when treatment
is provided and its likely impact. Ibrahim and Hassan highlight
the need for psychological services for Syrian Kurdish refugees
that would potentially occur shortly after the traumatic event.
Bovin et al., on the other hand, draw on their longitudinal data
to demonstrate that improvements in PTSD symptoms are
associated with improvements in characterological features (and
vice versa), suggesting that targeting PTSD symptoms in indi-
viduals with a personality disorder may result in improvements
in both psychopathology and comorbid personality traits over
time. This time course (from shortly after the trauma to years
later) indicates the need to conceptualize PTSD as longitudinal,
and offer ongoing assessment and targeted treatments at differ-
ent stages.

TRAUMA AND PSYCHOSIS

Of critical importance in this Research Topic is the inclusion
of a first-person account of trauma and psychosis written from
the perspective of someone with “lived experience” (Britz). The
voices of persons with lived experience has been essential in our

understanding of psychosis at multiple levels, but has been less
widely explored in relation to trauma and psychosis (16). Britz
writes eloquently, and with disarming honesty, about her experi-
ence of trauma and psychosis, and developing an understand-
ing of the interface between the two while also drawing upon
current discourse to highlight the importance of meaningful
collaboration with people with lived experience. Adding to this
lived experience perspective is Lu et al’s qualitative analysis of
posttraumatic reactions to psychosis that provides a narrative
description of the key themes of the traumatizing nature of psy-
chosis, including symptoms, treatment, and the corresponding
emotional reactions to these.

As previously mentioned, although a clear link between
trauma and psychosis has been established, the specific mecha-
nisms involved are still unknown. Two papers in this research
topic examine potential explanatory models. Berry et al.
focus on a model specific to understanding the development
of auditory hallucinations. This paper is the first to propose a
theoretical link between early childhood attachment and dis-
sociative processing as mechanisms to explain the origin, and
maintenance of distressing voice hearing. Hardy proposes a
comprehensive, theoretically informed model of posttraumatic
stress in psychosis that encompasses emotion regulation and
autobiographical memory to understand the pathway between
victimization and psychosis and provides case vignettes to
illustrate how this model informs case formulation and treat-
ment. Brand et al. highlight the ethical challenges associated
with experimental manipulation of possible causal pathways to
scientifically establish links between trauma exposure, PTSD,
and psychosis and propose an interventionist-causal paradigm
to better understand this relationship. This approach examines
the impact of an intervention on a proposed causal mechanism
compared with a control intervention while observing the
impact on the symptom of interest. The authors propose several
potential mechanisms, including memory processing, negative
posttraumatic beliefs, dissociation, and posttraumatic avoid-
ance with connected interventions. This interventionist-causal
paradigm has already been applied in psychosis research (17)
and offers a model to better understand proposed mechanisms
in trauma and psychosis.

Recognizing the debate regarding schizophrenia as a unitary
diagnostic category, Stevens et al. propose four subgroups of
trauma in psychosis in order to elaborate on symptom-specific
conceptualizations of distress and propose corresponding
interventions for these four subtypes. The concept of psychosis
on a continuum, rather than as a discrete entity, is also of impor-
tance to the paper presented by Mayo et al., who address the
role of psychosis and stressful life events in individuals deter-
mined to be at-risk of developing psychosis. This population is
important to this topic in that they are a group of individuals
who have not yet developed full psychosis, and may indeed not
do so, but who are typically experiencing attenuated psychotic
symptoms and are distressed and help seeking. Alarmingly,
this population reports high levels of childhood trauma and
the paper reviews these data while providing clinical recom-
mendations on the assessment, treatment, and future research
directions.
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As previously discussed, there are concerns in the field about
the under-detection of trauma in persons with psychosis or other
severe mental illnesses. Under-detection due to professionals fail-
ing to screen for trauma and PTSD can be overcome by routine
screening of individuals receiving services (18). Church et al.
examine another potential factor contributing to poor identifica-
tion of trauma history and its consequences in this population—
the minimization or denial of childhood trauma by individuals
themselves. In line with this theme of the importance of accurate
assessment, Rosen et al. explored cumulative exposure of trau-
matic life events. In particular their use of qualitative analysis
in the study highlights the importance of careful and sensitive
assessment to understanding the time course and impact of
trauma on individuals and their mental health.

The recovery literature has changed how recovery from men-
tal illness is understood, with a shift from traditional medical
definitions that emphasize symptom remission to conceptual-
izing recovery as a personally meaningful process that involves
the development of meaning and a sense of purpose despite
symptoms or other challenges (19, 20). In this Research Topic,
Mazor et al. examine the experience of posttraumatic growth as
mediated by meaning making and coping self-efficacy adding a
much needed focus on resiliency in this population.

CLINICAL INTERVENTIONS

Interventions specifically for PTSD in individuals with a
psychotic disorder are not as well established as for psychosis
(e.g., cognitive behavioral therapy for Psychosis) or PTSD
(e.g., cognitive processing therapy, eye movement desensitization
and reprocessing therapy, prolonged exposure), although some
recent progress has been made (21-23). Further work continues
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[t is not uncommon for humans or animals to experience traumatic events in their life-
times. However, the majority of individuals are resilient to long-term detrimental changes
turning into anxiety and depression, such as post-traumatic stress disorder (PTSD).
What underlying neural mechanism accounts for individual variability in stress resilience?
Hyperactivity in fear circuits, such as the amygdalar system, is well-known to be the
major pathophysiological basis for PTSD, much like a “stuck accelerator.” Interestingly,
increasing evidence demonstrates that dopamine (DA) — traditionally known for its
role in motivation, reward prediction, and addiction — is also crucial in regulating fear
learning and anxiety. Yet, how dopaminergic (DAergic) neurons control stress resilience
is unclear, especially given that DAergic neurons have multiple subtypes with distinct
temporal dynamics. Here, we propose the Rebound-Excitation Theory, which posits
that DAergic neurons’ rebound-excitation at the termination of fearful experiences serves
as an important “brake” by providing intrinsic safety-signals to fear-processing neural
circuits in a spatially and temporally controlled manner. We discuss how DAergic neu-
ron rebound-excitation may be regulated by genetics and experiences, and how such
physiological properties may be used as a brain-activity biomarker to predict and confer
individual resilience to stress and anxiety.

Keywords: stress resilience, post-traumatic stress disorder, fear memory, dopamine, fear generalization

In describing emotions as natural selection traits, Darwin observed that fear is universal across
multiple species (1). Despite its biological importance, fear can become dysregulated, such that
an otherwise harmless situation or neutral cue can later trigger an unreasonable and exaggerated
fearful response, resulting in psychiatric disorders, such as anxiety disorders, panic attacks, and
post-traumatic stress disorders (PTSD) (2). PTSD patients exhibit avoidance behaviors, hypervigi-
lance, and sleep disturbance. They also experience persistent negative mood and flashbacks about
the traumatic event (3). Investigation into the fear circuit has revealed that PTSD could arise due
to enhanced fear-learning or fear-sensitization (4, 5), reduced or delayed fear extinction (6, 7), or
impaired safety-learning processes (8-10). One key criterion for PTSD diagnosis is the exposure to
a traumatic or stressful event. However, it is well-known that only a small percentage of individuals
develop PTSD following trauma or stressors (11). What are the neural mechanisms responsible for
the inter-individual variability in stress resilience?

Indeed, the interest in stress resilience has increased in recent years. Several genetic studies have
identified potential molecular contributors to stress resilience involving neural circuits, such as the
serotoninergic circuit and hypothalamic-pituitary-adrenal axis (12-17). Interestingly, resilience
and susceptibility to a stressor, such as using social defeat protocols in rodents, have also been
attributed to the mesolimbic dopamine (DA) circuit (18). However, how dopaminergic (DAergic)
neural activities on a network level contribute to resilience or susceptibility remains unclear. Here,
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we wish to propose the Rebound-Excitation Theory, which posits
that the DAergic neuromodulatory circuit generates spatially and
temporally precise safety signals upon the termination of fearful
stimuli, which act as important innate brakes on fear signals in
the brain. Importantly, this intrinsic rebound-excitation signal
can be modified by repeated exposure to aversive experiences,
as well as by associative safety-signal learning via pairing with
conditioned stimulus (CS, such as a neutral tone), via NMDA
receptors on DAergic neurons.

DA CIRCUIT DIVERSITY AND
COMPLEXITY

DAergic neurons are well-known to subserve a wide range of bio-
logical functions, such as learning and memory (19), motivation
(20,21), reward prediction error (22,23), salience and valence (24,
25), addiction (26, 27), and wanting (28, 29). Recently, a growing
body of evidence suggests that DA may also play a crucial role
in regulating fear memory and behaviors (30-34). Micro-dialysis
and fast-scan cyclic voltammetry studies have also shown that
DA concentrations change in DAergic projection areas, such as
the nucleus accumbens (NAc), in response to aversive stimuli (32,
35). Moreover, in vivo electrophysiological studies in rodents and
monkeys have also reported heterogeneous DAergic responses
to aversive events (24, 36-43). However, understanding how
DAergic neurons subserve fear processing is proving to be a
difficult task. For instance, DAergic neurons exhibit both tonic
and burst type firing modes (44-46), both of which exert distinct
DA release profiles that act on separate DA receptor populations
(47). Moreover, DAergic neurons are diverse in nature and can
be classified by multiple criteria, such as anatomical locations
(48), input-projections (49-52), distinct response dynamics to
rewards, and aversive stimuli (25, 43, 53). Adding more dimen-
sions to the circuit complexity, DAergic firing exhibits temporal
and spatial dynamics that must also be taken into consideration.
For example, multi-phasic temporal dynamics in DAergic neurons
have been reported in studies using unexpected (unconditioned)
aversive stimuli (40, 53). Consistent with such complex dynamics,
we recently described computational classifications of DAergic
subtypes based on their distinct inter-spike-interval dynamics
(54). Such classifications were further verified by optogenetic
methods (54). In addition, downstream targets receiving DAergic
projections can send feedback projections to modulate DA
activities (55-57). Likewise, local controls of DAergic activities
by GABAergic neurons can further add to the complexity of DA
signal regulation (58-60).

REBOUND-EXCITATION THEORY

In order to understand the role that DAergic neurons play in
processing traumatic experiences, the aforementioned DA circuit
complexity necessitates the need to systematically compare and
contrast how distinct subpopulations of DAergic neurons respond
to emotionally traumatizing events. Emerging evidence clearly
suggests that DAergic neurons readily respond to aversive stimuli,
including air-puffs to the eyelids of monkeys, or administering
bitter tastant quinine in awake rats or tail pinches or foot-shocks

to anesthetized rats. However, how the same DAergic neurons
respond to a variety of fearful stimuli has rarely been investigated.
Thus, the tuning properties of distinct DAergic neuron subtypes
remain unclear. Moreover, anesthetized states examined in some
of theliterature could alter the hedonic state of the stimuli and thus
the neural responsivities (61, 62). Furthermore, while negative
stimuli — such as air-puffs to the eye or administration of quinine
to the mouth, or tail pinch under anesthetized state — are aversive
in nature, they are not appropriate as PTSD-inducing models.

To specifically examine how DAergic neurons respond to
traumatic fear in real-life events, we used laboratory versions
of fearful unconditioned stimuli (US) (such as an earthquake,
free fall, or foot-shocks) that induce profound fear memory and
rapid cardiac responses in freely behaving mice (63). Combined
with pharmacological and optogenetic methods, chronic in vivo
recordings of VTA DAergic neural activities in freely behaving
mice have shown two major types of DAergic neuron responses:
fear-inhibited and fear-excited DAergic neurons (40). Notably,
we observed that many aversive-inhibited DAergic neurons show
phasic rebound-excitation responses at the offset of unexpected
aversive stimuli (40) (Figure 1). This unique response pattern to
fearful US has lent us the idea that offset phasic rebound-excita-
tion of this particular sub-population of DAergic neurons may
act as a critical safety signal to encode the termination of a fearful
event. The signal strength of this phasic DA release, time-locked
to the termination of fearful events, will exert immediate as well
as long-term changes in downstream targets, thereby setting up
the different thresholds for each individual’s resilience to stress
and anxiety.

TESTING THE REBOUND-EXCITATION
THEORY EXPERIMENTALLY

The Rebound-Excitation Theory predicts that attenuation or
lack of rebound safety signals following fearful stimuli leads to
stress susceptibility, whereas strong rebound safety signals confer
stress resilience. Furthermore, the Rebound-Excitation Theory
predicts that a rebound safety signal is likely to be evolutionarily
conserved across multiple species and is subject to modulation
via experience-dependent synaptic plasticity. One of the most
powerful ways to study stress resilience is to directly examine
individual stress response variability following a stressor (64).
As a result, testing for rebound-excitation in human PTSD vs.
trauma resilient populations could prove invaluable. However,
present imaging techniques, such as functional magnetic reso-
nance imaging (fMRI) and EEG, have limited temporal and spa-
tial resolution, which makes rebound-excitation study in humans
difficult. This may change with development of transformative
BRAIN technologies in future.

On the other hand, large-scale in vivo electrophysiological
recordings in freely behavinglaboratory animals now allows single
neural unit activity to be accessed in real time with high temporal
and spatial resolution (65). In addition, reliable identification of
DAergic neuron subtypes can be achieved by using optogenetics
and computational analysis (54). Therefore, initial efforts to test
the Rebound-Excitation Theory may be fruitful in animal models.
Much like that of the human population, a fraction of wild-type
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cortex (PFC), or hippocampus (Hipp).

FIGURE 1 | Representative amygdalar fear circuits (blue) with DA circuit (red) involvement. DA units showing rebound-excitation to two distinct types of
fearful stimuli: free fall (top) and earthquake (bottom). Rebound-excitation occurs at the termination of fearful stimuli and is proposed to serve as an innate safety
signal to modulate fear-related learning and behaviors by broadcasting to downstream targets such as the amygdala (Amy), nucleus accumbens (NAc), prefrontal

laboratory animals are known to be more susceptible to stressors
than others (17, 66, 67). Thus, the Rebound-Excitation Theory
can be initially tested by screening and comparing DA rebound-
excitation in stress-susceptible vs. stress-resilient animals.

Genetic manipulation in laboratory animals that alters
rebound-excitation safety signals can also be useful. For example,
we have produced DA neuron-specific NMDA receptor knockout
(DA-NR1-KO) mice (68) and have shown that the NMDA recep-
tors in DAergic neurons play a critical and specific role in regulat-
ing phasic firing patterns of the DAergic neurons (69). Given the
reported excessive fear generalization in this mutant model (41),
this knockout model offers a rare opportunity to examine the
circuitry dynamics by which DAergic neuron NMDA receptors
modulate rebound-excitation safety signals and fear behaviors.
This mouse model can also be used to test whether repeated
exposure to aversive US may enhance rebound-excitation-based
safety-signals in normal animals vs. little or no enhancement
effect on PTSD-sensitive models.

TARGETS AND ACTIONS OF DAergic
NEURON REBOUND-EXCITATION

What are the potential mechanisms through which DA rebound-
excitation safety signals alleviate fear and fear overgeneraliza-
tion? In general, this innate safety signal can come from three
major sources of regulation: (1) the intrinsic DAergic neuron
properties, such as ion channels and receptor compositions that

produce rebound phasic firings; (2) downstream targets that
detect and process DAergic neuron rebound excitation; and (3)
cortical and subcortical feedback to the DA circuits.

Obviously, DAergic neurons safety signals may directly
modulate downstream targets’ neural and biochemical activi-
ties. Phasic firing by DAergic neurons can result in robust DA
release (70, 71), leading to the elevation of DA in a variety
of neural circuits [i.e., the prefrontal cortex (PFC), striatum,
amygdala, hippocampus, etc.]. For example, DA is known to
induce short-lived excitatory responses via DI receptors in
downstream neurons (72). The time window in which DA
mediates structural changes, such as dendritic spine enlarge-
ment is also precise, in the range of seconds or less (0.3-2 s)
(73). Furthermore, manipulating DAergic firing has been shown
to produce acute behavioral changes (74, 75). Moreover, DA
is known to be involved in the induction and maintenance of
long-term potentiation (LTP) in the amygdala and hippocampus,
respectively (76, 77). DAergic neurons are well-known to project
to the PFC, which is important for processing emotional informa-
tion (78). For example, we recently showed that neurons in the
anterior cingulate cortex exhibited diverse responses in response
to traumatizing events, such as mild blast events, which mim-
icked the combat experiences of war fighters when witnessing
an explosion of a road-side bomb (79). Importantly, we showed
that robust-pattern reverberation occurs frequently in the ACC
of blast-exposed animals (79). Pattern reverberation is a process
by which real-time memory patterns and traces are replayed
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shortly after emotionally charged, episodic events (80, 81).
DA rebound-excitation may modulate pattern reverberation of
fearful memories in downstream targets, such as the ACC and
hippocampus. Abnormal pattern reverberation due to alteration
in DA rebound-excitation may manifest as PTSD symptoms,
such as flashbacks. Effects of DA rebound-excitation on real-time
memory traces can be examined using large-scale recording
and decoding methods (80, 82). In addition, a DA signal may
modulate adult neurogenesis in the dentate gyrus (83-86), which
has been linked to stress and depressive behaviors (87, 88), as
well as to reduced clearance of fear memory traces (89).

Furthermore, changes in rebound-excitation-based intrinsic
safety signals can likely manifest at multiple circuit levels given
the DA circuit complexity. For instance, dysregulation from
upstream DAergic afferent inputs (90) may alter rebound-
excitation safety signals, perhaps by influencing local GABAergic
control within the VTA. Dysfunction in feedback control from
cortical and subcortical sites (55-57) may also cause pathologi-
cal alterations in rebound-excitation and fear-related behaviors.
This can be highly interesting because cortical and subcortical
inputs to DAergic neurons can serve as an important mechanism
to create Pavlovian learning paradigms under which associative
safety-learning can occur. This would enable a set of Pavlovian
neural substrates — which have been extensively studied under
Prediction Error theory and temporal difference (TD) models - to
be recruited to generate CS/US pairing-triggered safety-learning
signal (which is distinct from the innate rebound-excitation-
mediated safety signals as we described here). Moreover, abnor-
mal expression of DA receptors or mutations in DA receptors’
intracellular signal transduction may lead to instances in which
the rebound-excitation of DAergic neurons is intact but is unable
to activate downstream targets.

Another possible physiological effect of DA is to regulate neu-
ral network synchronization and oscillation. Neural synchroniza-
tion and oscillation are thought to be an important mechanism
by which networks of neurons coordinate their activities in a
temporally meaningful pattern to generate cognition, percep-
tion, and behaviors (91-93). One study examining cortical input
to the hippocampus and Schaffer-collateral found that DA can
modulate the excitatory drive onto pyramidal and GABAergic
interneurons (94). Additionally, therapeutic dosage of DA agonist
levodopa has been shown to cause the frequency synchronization
between the globus pallidus and subthalamic nucleus to shift
from low frequency (<30 Hz) to high frequency (~70 Hz) (95).
Moreover, recent studies using neuroimaging techniques, such as
magnetoencephalography (MEG) and functional magnetic reso-
nance imaging (fMRI), have found irregular network synchrony
and oscillations in PTSD patients (96, 97). Therefore, rebound-
excitation of DAergic neurons on modulating fear circuits should
be investigated at multiple levels.

REBOUND-EXCITATION THEORY OFFERS
A NEW APPROACH TO STUDY PTSD

The Rebound-Excitation Theory predicts that rebound-excitation
consistency across multiple fearful experiences may, in part,
account for inter-individual variability in stress resilience.

We have previously observed rebound-excitation to be similar
between distinct fearful events (40). Therefore, a stress resilience
index may be constructed by accessing rebound-excitation in
individual subjects, and such a resilience index may serve as a
useful predictor in clinical settings to screen individuals that may
be stress-susceptible. Indeed, we have recently developed fear
resistance indices in mice based on inter-individual variability in
cardiac responses [heart rate variability (HRV)] across multiple
fearful experiences (63). Given that PTSD patients had abnormal
HRV (98), in the future, it will be of great interest to study the
correlation between inter-individual variability of rebound-exci-
tation signals and HRV. Such potential correlation may provide a
mechanistic framework to examine predictive values of HRV in
the human population.

Moreover, the proposed theory should open new avenues to
develop novel therapeutic strategies for studying and treating
PTSD. For instance, DA burst firing has been shown to increase at
the onset and offset of voluntary exercises (39). Therefore, exercise
with an appropriate time regimen might be explored as a way to
improve behavioral therapy. In fact, exercises can enhance neuro-
genesis in the hippocampus (99), a process linked with reducing
depression (88, 100, 101). It is encouraging that a pilot study in an
adolescent with PTSD showed that aerobic exercises reduced the
symptoms of PTSD (102). Rebound-excitation signals can also be
used as a brain-activity biomarker to screen novel compounds for
their in vivo drug efficacies in preclinical PTSD research.

In literature, external CS (such as a neutral tone) have been
used to create Pavlovian association and turning CS into the pre-
dictive safety-learning cues about signaling the absence of fearful
US in animal models (8, 10, 103-106). This powerful associative
learning process utilized Pavlovian conditioning paradigms by
repeated pairing of CS with US. Interestingly, PSTD models and
patients exhibit impaired ability to suppress fear response even in
the presence of conditioned safety-learning cues, despite they can
learn normally in Pavlovian fear conditioning (9). This suggests
that PTSD deficit was not a result of simple failure in associative
learning, but rather specific defects in generating innate safety
signals as well as prediction errors based on extinction or dis-
crimination learning. It further highlights the need to differentiate
the neural mechanisms underlying conditioned safety-learning
of external neutral cues vs. the safety signals derived from DA
rebound excitation. It would be of great interest to examine
how DAergic neuron rebound excitation signal interacts and
influences external safety-learning process, or vice versa, and
whether such associative dynamics can be further modeled by
prediction error based on TD learning model (23, 107). Because
real-life traumatic events rarely occurred by the predictive CS,
DA rebound-excitation theory now offers a novel approach to
analyzing innate DA safety signal in response to unpredictable
US, thereby leading explanation as to how the brain can taper
down the otherwise excessive neural trace reverberation that
typically followed upon fear experiences (79-82).

This critical distinction between the proposed rebound-
excitation theory and TD model should and can be tested
experimentally; for example, DAergic neuron rebound-excitation
should be observed upon US stimulation alone without repeated
CS/US pairing. Rebound-excitation signals the termination of the
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aversive US itself. As a result, variations in stimulus durations can
be used, together with repeated trials, to further define dynamic
modulation of its rebound responses, in a similar way that TD
learning model and prediction error theory have been examined.
Because repetition of aversive US can lead to varying degrees
of behavioral habituation or sensitization, we postulate that
the repeated presentation of US over trials will lead to stronger
DAergic neuron rebound-excitation signal in PTSD-resilient ani-
mals vs. diminished rebound-excitation in PTSD-prone animals,
and this process should be dependent on the NMDA receptors
of the DAergic neurons. It is conceivable that this intrinsic safety
signal based on DAergic neuron rebound-excitation is advanta-
geous for an organism’s overall survival given the unpredictability
of aversive stimuli in nature in terms of types, duration, as well as
intensity. Defects in this innate safety-signal due to genetic muta-
tions in the relevant circuits can make the animals vulnerable to
PTSD and impair safety-learning in general. Better understanding
of both the innate safety-signaling mechanisms, gene mutations,
and Pavlovian condition-based safety-learning mechanisms can
lead to novel insights to PTSD pathogenesis.
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Political violence is known to cause psychological distress. There is a large body of
empirical studies drawing correlations between war trauma, torture, and post-traumatic
stress disorder (PTSD). However, there are few studies on the effects of war-related
trauma among Syrian refugees after events following the ‘Arab Spring’ uprisings
between 2010 and 2012. This study examines the association of PTSD symptoms with
torture and other traumatic events among Syrian Kurdish refugees living in Kurdistan
Region, Irag. The experiences and PTSD symptoms among 91 Syrian Kurdish refugees
in the Arbat camp in the Sulaymaniyah Governorate of the Kurdistan Region of Iraq
were assessed using the Harvard Trauma Questionnaire, sections |, IV, and V. Results
showed that the estimated levels of PTSD symptoms were high: between 35 and 38%.
There were no significant gender differences in the occurrence of PTSD symptoms.
However, men reported more general traumatic experiences than women. There were
significant positive correlations between PTSD symptoms with traumatic events and
torture (r = 0.500, r = 0.366, respectively). Examining the mental health impact of torture
and other traumatic events among refugees has possible implications for organizations
managing rehabilitation programs for individuals who have been exposed to traumatic
events.

Keywords: PTSD, torture, Kurd, conflict, refugees

INTRODUCTION

Over the past 5 years, the population of Syria has faced numerous civil wars and political conflicts.
Thousands of people have died, and millions have fled across the border to Lebanon, Turkey,
Jordan, and Iraq, including the semi-autonomous Kurdistan Region of Iraq (KRI). According
to official statistics from the United Nations High Commissioner for Refugees (UNHCR) on 31
December 2014, more than 225,000 Syrian refugees have sought refuge in the KRI since the war
began. These refugees are dispersed into nine camps in the cities of Erbil, Sulaymaniyah and Duhok
(UNHCR and REACH Initiative, 2015). Salman’s (2012) assessment of the situation of the Syrian
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refugees in the KRI found that most of those he interviewed
had selected the fled to the KRI instead of to other countries for
two main reasons; first the “safety and stability enjoyed by the
province,” and second for “the fact that people of the province of
the same nationality and religion and using the same language”
(p. 15).

It is well-known that war in itself can lead to a range of
other traumatic experiences, such as witnessing extreme violence,
terrorist attacks, kidnappings, torture, separation from one’s
family and forced migration (Johnson and Thompson, 2008).
Studies indicate that most civilian adults and children in war-
affected zones, including those in the Middle East, experience at
least one traumatic event as a result of war and political conflict
(Qouta and El Sarraj, 2004; Khamis, 2005; Fasfous et al., 2013).

Negative mental health consequences of war-related traumatic
events are well-documented within current psychological
literature. Most studies in post-conflict settings and among
war-affected populations indicate a positive association between
war trauma and the presence of various mental health disorders.
For example, Priebe et al. (2010) examined mental disorders
following the war in five countries (Bosnia-Herzegovina,
Croatia, Kosovo, the Republic of Macedonia, and Serbia)
and found that potentially traumatic experiences during and
after the war were associated with higher rates of mood
and anxiety disorders. Al-ghzawi et al. (2014) reviewed nine
studies related to the impact of war and conflict on mental
health among populations in Arab countries. They found
a significant impact of war trauma on mental health. In
addition, they found that post-traumatic stress disorder (PTSD)
was one of the most common psychological complications
among war trauma victims. Ayazi et al. (2014) examined
the association between exposure to traumatic events and
anxiety disorders in the post-conflict setting in South Sudan.
They reported that exposure to trauma was significantly
associated with diagnoses of anxiety. Similar association
was found by Farhood et al. (2013) when they explored the
impact of war-related life events on well-being among civilian
population in southern Lebanon. More recently, Atwoli
et al. (2015) reviewed epidemiological surveys of traumatic
events and found high PTSD prevalence rates in post-conflict
settings.

In addition to war-related traumatic events, refugees may
also experience different types of torture (Gorst-Unsworth and
Goldenberg, 1998; Masmas et al., 2008; Heeren et al., 2012;
Widmann et al., 2014). In reviewing 40 years of health science
research, Green et al. (2010) found that definitions by the
World Medical Association and the United Nations were most
often utilized in the scientific literature for torture. According
to the World Medical Association’s Tokyo Declaration, torture
is defined as “the deliberate, systematic or wanton infliction
of physical or mental suffering by one or more persons
acting alone or on the orders of any authority, to force
another person to yield information, to make a confession,
or for any other reason” (World Medical Association, 1975,
p- 1). The United Nations defined torture in article 1.1 of
the Convention Against Torture as “any act by which severe
pain or suffering, whether physical or mental, is intentionally

inflicted on a person for such purposes as obtaining from
him or a third person, information or a confession ...”
(Wendland, 2002, p. 23). Many scholars (e.g., Kastrup et al,
1986; Elsass, 1997; Gorman, 2001) have investigated the
purposes of torture. They note that the primary aim of
torture is not only to obtain information from the victims but
also to break down the identities and personalities of those
tortured.

Empirical psychological studies in the field of trauma have
shown several mental health sequelae of torture. The most
frequent psychological disorders among torture survivors were
PTSD, generalized anxiety disorder, depression, and somatic
disorders (Shrestha et al., 1998; Van Ommeren et al., 2002; Elklit
et al., 2012; Tufan et al,, 2013). Other psychosocial problems
were also mentioned, such as insomnia, isolation, and loneliness
(Bolton et al., 2013).

Due to exposure to war trauma, torture and post-migration
living difficulties, refugees are more likely to develop mental
health disorders (Keller et al., 2006; Schweitzer et al., 2006; Onyut
et al., 2009; Badri et al,, 2012; Bogic et al,, 2012; Aragona et al,,
2013).

Alpak et al. (2015) studied trauma and PTSD among Syrian
adult refugees in Turkey aged between 18 and 65 years. They
found that participants experienced between 0 and 9 traumatic
events and PTSD was present in 33.5% of their sample. Naja et al.
(2016) interviewed Syrian refugees and found that the prevalence
of current depression was 43.9%. More recently, Kazour et al.
(2016) examined PTSD among Syrian adult refugees in Lebanon
and found 35.4% of lifetime prevalence and 27.2% of point
prevalence of PTSD.

Epidemiological studies suggest gender differences in the
prevalence of trauma and PTSD. Research suggests that males
are more likely to experience traumatic events and that females
are more likely to develop PTSD (Keane and Kaloupek,
2002; Kimerling et al., 2007; Wittchen et al., 2009). However,
ethnocultural issues may also play a significant role in gender
differences. Some studies from Middle Eastern countries have
found no gender differences in PTSD (Elbedour et al., 2007;
Shaar, 2013). The differences between findings in Middle
Eastern and studies carried out in other regions require further
attention.

Political violence is known to cause psychological distress,
and there is a large body of empirical studies drawing
a significant association between war trauma, torture, and
PTSD. On the other hand, studies also showed that the
traumatized people report positive psychological changes in the
aftermath of trauma in their social and personal levels such
as well-being, psychological growth, sense of coherence, and
adaptive adjustment (Veronese and Pepe, 2015; Sleijpen et al.,
2016).

However, cross-cultural studies showed negative impacts of
war-related trauma but to date there is limited data on the
mental health among Syrian refugees and this represents a
serious gap in our knowledge. Our study is part of a larger
investigation aimed to see if the expected pattern of war-trauma
and the dose-effect model could also be confirmed in this
population.
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The current study aimed to examine the levels of PTSD
symptoms among Kurdish Syrian adult refugees and
the relations between torture and traumatic experiences
with PTSD symptoms using a quantitative approach.
We hypothesize that Kurdish refugees fleeing Syria will
experience multiple types of war-related trauma and
torture. Furthermore, the study aims to examine gender
differences in PTSD symptoms, torture and the experience of
traumatic events. We hypothesize that there will be gender
differences in frequency of torture, traumatic events, and
PTSD.

MATERIALS AND METHODS

Participants

Participants in the research were Syrian Kurdish refugees living
in Arbat Camp in Sulaymaniyah Governorate in the KRI. The
refugees in this camp originally come from predominantly
Kurdish regions of Syria, and fled to the KRI as result of civil
war, terrorist attacks, and air strikes. The inclusion criteria
for the study were: (1) aged 18 or older; (2) registered as a
refugee by UNHCR at least 3 months before the interview.
None of the refugees refused to participate in the study. The
participants consisted of 100 Syrian Kurdish refugees. Nine
participants were excluded from analyses because of missing data.
Participants were aged between 18 and 57 years old (M = 29.91,
SD = 9.54). Male participants constituted most of the sample
(55%). The majority of the participants (60.4%) were married
and 63.7% were unemployed at the time the research was
conducted. In terms of education, only 5.5% of participants
reported having no formal education. In terms of financial
help and mental health services, 80.2% of participants received

financial help but only 14.3% received formal mental health
services (Table 1).

Procedure

Participants were recruited through community leaders in Arbat
Camp. The interviews were conducted between January and
March, 2014 in their own tents. Due to cultural considerations,
verbal rather than written informed consent was obtained.
In the local context, signing documents is associated with
the bureaucracy of authoritarian states which could have
raised suspicions among participants that information may
be used for purposes other than scientific research. Moreover,
some participants were illiterate. Verbal informed consent
was obtained by using a standardized form which included
information about voluntary participation, the right to withdraw
without negative consequence, confidentiality and ensuring
anonymity, reviewing the risks, benefits, and associated
information of the study. The verbal consent of each participant
was documented by the interviewers. This procedure and
the protocols of this research were approved by the Ethical
Committee of Koya University. After providing verbal consent,
participants were asked to complete a background questionnaire
followed by sections I, IV, and V of the Harvard Trauma
Questionnaire (HTQ). For illiterate participants, questionnaires
were read to them item by item and verbal answers were
recorded.

Measures

The Demographic Data Questionnaire consisted of two parts.
The first part covered basic demographic variables (e.g., gender,
age, marital status, etc.). The second consisted of some specific
questions intended to solicit basic information related to refugees
and their personal circumstances, such as the number of

TABLE 1 | Characteristics of participants.

Demographics N %
Gender Female 40 44.0
Male 51 56.0
Marital status Never married 34 37.4
Currently married 55 60.4
Divorced 1 1.1
Separated 1 1.1
Employment status Employed 33 36.3
Unemployed 58 63.7
Financial help Received 73 80.2
Not received 18 19.8
Mental health services Received 13 14.3
Not received 78 85.7
Missing family member or relatives Yes 71 78.0
No 20 22.0

Number of family members or relatives missing
Age

Years of formal education

Number of children

Range: 0-25 people. M = 5.86, SD = 6.14
Range: 18-57 years old. M = 29.91, SD = 9.54
Range: 0*-19 years. M = 8.86, SD = 3.95
Range: 0-13. M = 2.35, SD = 2.57

*Illiterate and unschooled.
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family members left behind, the date of leaving Syria, and
whether they were in receipt of financial help or mental health
services.

The HTQ is a self-report checklist designed by the Harvard
Program for Refugee Trauma (HPRT) that investigates traumatic
events, PTSD symptoms, and torture. There are numerous
versions of this questionnaire but the present study used an
Arabic version of this questionnaire (sections I, IV, and V)
adapted for use by Shoeb et al. (2007) rather than a version using
the Kurdish language. The Arabic version of the HTQ was chosen
for two reasons; firstly, Arabic is the primary formal language
in Syria; and secondly, before the civil war, governmental rules
in Syria prohibited Kurds from learning Kurdish or building
Kurdish language schools (Human Rights Watch, 1996). As a
result, the majority of Syrian Kurds cannot read or write fluently
in the Kurdish language.

The first section of the HTQ assesses trauma history
before, during and after migration through 42 potentially
traumatic events, answered in a “Yes/No” format. The fourth
section consists of 45 items describing PTSD symptoms, using
a four-point Likert scale rated from 1 (not at all) to 4
(extremely). This section is designed to evaluate different trauma
symptoms that people may experience subsequent to hurtful
or terrifying events in their lives. The first 16 items were
derived from the DSM-IV criteria for PTSD and comprised
of three subscales for three separate symptom clusters of
PTSD; four items relate to re-experiencing symptoms; five
items relate to symptoms of arousal and seven items to
symptoms of avoidance. Symptoms scale scores are calculated
as the mean score of the items (with a theoretical range of
1-4). The 29 additional symptom items were derived from
clinical studies and experience. Generally, this part of the
HTQ requests the responder to read each item carefully
and decide how much the symptoms bothered them during
the past week. The cut-off scores for PTSD diagnosis were
greater than 2.5 (a mean score of >2.5). The final section
of HTQ named “torture history” consists of 35 potential
torture events with “Yes” or “No” The internal
consistency of HTQ subscales was shown to be high; the
trauma symptoms subscale scored (Cronbachs o > 0.88)
on 16 PTSD items and 0.94 on 45 items, traumatic events
(Cronbach’s o = 0.90) and torture history section (Cronbach’s
o =0.89).

answers.

Data Analysis

All statistical analyses were carried out by using the Statistical
Package for the Social Sciences (SPSS) program version 20
for Microsoft Windows. Descriptive statistics (frequencies,
means, and standard deviations) were used for analyzing all
demographic variables, traumatic events, and PTSD symptoms.
The differences between groups were analyzed with the two-
tailed t-test. The correlations between the continuous variables
were tested with Bivariate-Pearson correlation coefficients. The
internal consistency reliability was determined using Cronbach’s
Alpha. Normality of data was checked using Shapiro-Wilk’s
test, Kolmogorov-Smirnov’s test with histograms and normal
Q-Q plots (Ghasemi and Zahediasl, 2012). For adjusting p-value,

we used Bonferroni correction (Bland and Altman, 1995). For
overall tests (0.003) was set as a significance level for statistical
analysis.

RESULTS
PTSD Symptoms

Using the total 45 symptoms items, 35 participants had a mean
score greater than 2.5 on HTQ (section V) indicating clinically
significant symptomatology. On the first 16 PTSD item subscale
of the HTQ, 32 of the participants had a mean score above the
cutoff score of 2.5. Thus, the levels of symptoms of PTSD among
participants according to established clinical cutoff scores on
the HTQ (Arabic version) was between 35.16% (16 items) and
38.46% (45 items) (Table 2).

Torture Experience and Other Traumatic
Events

Participants reported having experienced between 0 and 29
traumatic events (M = 11.12, SD = 7.37). Seventy-nine out
of the participants reported having experienced at least three
traumatic events listed in the first section of the HTQ during or
after their migration. The most frequent traumatic events were
“forced to flee your country;” reported by 79 participants (86.8%),
“witnessed shelling, burning, or razing of residential areas or
marshlands,” reported by 59 participants (64.8%), “confined to
home because of chaos and violence outside,” reported by 56
participants (61.5%) (Figure 1). Regarding experiences of torture,
participants reported having been exposed to between 0 and 24
torture events (M = 4.23, SD = 5.21). Thirty-eight out of the 91
participants reported having experienced at least two events of
torture; 38 (41.8%) of participants were exposed to rain or cold,
28 (30.8%) exposed to strong heat, sun, or light and 25 (27.5%)
were deprived of food and water (Figure 2).

The correlation between PTSD 16 items and 29 items with
total 45 items of the HTQ section V were highly significant
(r=10.72, p = 0.000; r = 0.87, p = 0.000; respectively). As shown
in Table 3, bivariate correlations showed statistically significant
positive correlations between PTSD symptoms, traumatic events
and torture (r = 0.500, p = 0.000; r = 0.366, p = 0.000;
respectively). Similar significant positive relationships were
found between each of the three PTSD symptoms clusters
(re-experiencing, avoidance and hyperarousal) with traumatic
events.

Regarding gender differences in experiencing traumatic
events, results showed that male participants had experienced
more general traumatic events compared to females (M = 12.86
vs. 8.90 events). There were no statistically significant differences
found between the genders in experiencing torture (females:

TABLE 2 | Post-traumatic stress disorder (PTSD) symptomatology.
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TABLE 3 | Bivariate correlations between PTSD symptoms, traumatic
events, and torture.

1 2 3 4 5 6
(1) PTSD — 0.827**  0.904**  0.917**  0.500**  0.366**
(2) PTSD-RE — 0.673**  0.624**  0.452**  0.284*
(3) PTSD-AR — 0.729**  0.360**  0.274
(4) PTSD-AV — 0.509**  0.389**
(5) Traumatic — 0.240
events
(6) Torture —

PTSD, PTSD- first sixteen items in section IV of HTQ; PTSD-RE, PTSD-re-
experiencing symptoms,; PTSD-AR, PTSD-arousal symptoms, PTSD-AV, PTSD-
avoidance symptoms.

*p = 0.003; **p < 0.001.

M = 4.05, SD = 4.55; male: M = 4.37, SD = 5.71) two-tailed
t-test (equal variances): #(89) = —0.292, p = 0.771. Similarly,
no statistically significant correlation was found between age,

PTSD Symptoms and Demographics
Variables

An exploratory data analysis was conducted to determine
if the PTSD scores were normally distributed using the
Explore procedure in SPSS Descriptive Statistics. Results from
the Shapiro-Wilk’s test and Kolmogorov-Smirnov’s test along
with a visual inspection of their histograms and normal Q-
Q plots (Ghasemi and Zahediasl, 2012) showed that the
PTSD scores were approximately normally distributed for all
variables.

Regarding gender differences in PTSD symptoms, the results
from two-tailed t-tests (unequal variances) showed that there
were no significant differences in PTSD symptoms between
females and males (Females: M = 2.25, SD = 0.589; Males:
M = 2.34, SD = 0.818), #(88.420) = —0.620, p = 0.537. In
addition, results showed no statistically significant differences of
employment status on PTSD symptoms (employed: M = 2.39,
SD 0.145; unemployed: M = 2.24, SD = 0.654) two-
tailed t-test (equal variances): £(89) = 0941, p = 0.349.
Similar results were reported in terms of receiving financial

traumatic events, and torture (r = —0.094, r = —0.039,
p > 0.003).
Frontiers in Psychology | www.frontiersin.org 21

February 2017 | Volume 8 | Article 241


http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Ibrahim and Hassan

PTSD Symptoms among Syrian Refugees

help and mental health services. Results from two-tailed t-test
showed that there were no significant differences in PTSD
symptoms between those refugees who received financial help
and mental health services with those who had not received
support: [Financial help: M = 226, SD = 0.685; non-
financial help: M = 2.46, SD = 0.869) two-tailed ¢-test (equal
variances): #(89) = —1.085, p = 0.281]; [mental health services:
M = 2.35, SD = 0.7440; non- mental health services: M = 2.29,
SD = 0.725) two-tailed t-test (equal variances): #(89) = 0.283,
p=0.778].

Additionally, there was no statistically significant correlation
between PTSD symptoms according to age, education, number
of children, and number of absent family members (respectively
r = 0.004, r = —0.126, r = 0.089, r = —0.068, p = 0.972,
p=0.234, p=0.403, p = 0.522).

DISCUSSION

This study examined the prevalence of PTSD symptoms
among Syrian Kurdish refugees in association with torture
and other traumatic events. Of the total sample, 38.46%
reported PTSD symptoms in the clinical range using the
45-item total scale, and 35.16% met criteria on the first
16 symptom items of HTQ using established clinical cut-
off scores. This finding is similar to results from a previous
study by Alpak et al. (2015) reporting a frequency of PTSD
of 33.5% among Syrian refugees in Turkey. It’s also in line
with finding from meta-analyses, which have documented high
levels of PTSD among refugees (Fazel et al., 2005; Bogic et al.,
2015).

The results of the present study showed that both the number
of traumatic events and instances of torture experienced was
positively correlated with PTSD, supporting previous studies
that showed similar correlations between traumatic events
and PTSD symptoms (Silove et al., 1997; Karunakara et al.,
2004; Badri et al., 2012) and between torture and PTSD (Van
Ommeren et al., 2001, 2002; Piwowarczyk, 2007; Masmas et al.,
2008).

A considerable number of studies have reported that
PTSD is more common in women than in men; however,
this was not supported by the current study, which found
no statistically significant differences in PTSD by gender.
Ethnocultural factors may play a significant role in the
differences between our results and results from other
studies. Most of these studies reported gender differences in
PTSD were conducted in Western societies or by Western
psychologists/psychiatrists among Kurdish and Arabic
population using Western instruments for evaluating trauma
and PTSD symptoms without validation. To determine what
considered as a traumatic event requires cultural knowledge
and awareness because culture plays a significant role in the
way people perceive an event as traumatic (von Peter, 2008;
Herbert and Forman, 2010). Interestingly, a recent meta-
analysis of 10 studies of adolescents in Lebanon in times
of civil war found no gender differences in PTSD (Shaar,
2013).

In addition, no gender differences were reported in the
number of instances of torture experienced. Tolin and Foa
(2006) quantitatively reviewed 25 years of research on sex
differences in trauma. They revealed that males report higher
levels of exposure to potentially traumatic events. This was
supported by the present study showing that the male participants
experienced more traumatic events as compared to female
participants.

Only 14.3% of participants received mental health services
and no significant differences were found between those refugees
who received mental health services with those who did
not, and this may potentially be attributed to the following
two reasons. Firstly, the number of participants who have
received mental health services is very small in comparison
to those who have not received any mental health services.
Secondly, it may potentially be related to the quality of
services; because there is a serious lack of psychological
services within the KRI. At the current time, there is only
one graduate-level clinical psychology program in the whole
region.

Several limitations exist in this study. The number of
participants was small and only those refugees living in
Arbat Camp in Sulaymaniyah Governorate, one of the smaller
camps for Syrian refugees in the KRI, were examined. The
findings of this study may have also been limited by the
instruments used in this study, given that the participants
were Syrian Kurdish refugees but the instruments used in
this study were presented in the Arabic language. Moreover,
there is also the possibility of bias by the participants in
responding to the self-reported questionnaires because some
of them may have believed that their answers would impact
upon the possibility of receiving financial assistance. It was
clearly explained to participants that no financial assistance
would be provided as a result of their answers, but the
possibility exists that some of the results may reflect this
bias.

Further research into PTSD among Syrian refugees in the
KRI, conducted with a larger sample size, may provide more
informative findings. It will be more useful if future studies
explore the association between war related events, torture
and positive changes after trauma. Additionally, translation
of existing trauma questionnaires into the Kurdish language
may facilitate interviews and ensure accurate outcomes. Finally,
our findings that between 35 and 38% of Syrian refugees
are experiencing PTSD symptoms, lend weight to calls for
improved mental health services for Syrian Kurdish refugees in
the KRI.

CONCLUSION

The results of this study supported findings from the
literature about the positive significant association between
PTSD symptoms, torture, and other war-related trauma.
Our results did not show significant gender differences in
the experience of PTSD symptoms. The findings of our
study have possible applications for local and international
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governments, human right and mental health organizations,
especially for those who provide psychosocial support programs
for Syrian refugees. In addition, the results of our sturdy provide
a better understanding of the mental health of Syrian refuges and
this will contribute to the cross-cultural understanding of trauma
and provide data to expand current models of trauma psychology.
Also, such scientific documentation may contribute to increasing
awareness of mental health needs and may provide an impetus
for supporting expansion of psychological services in KRI and for
Syrian refugees.
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Background: Childhood trauma has garnered extensive research concerning its role
in the psychopathology of mental disorders, including psychosis. The Childhood
Trauma Questionnaire (CTQ) utilizes a minimization/denial (MD) scale to denote potential
under-reporters of trauma, yet MD scores are infrequently reported and validations of
the scale are lacking in the literature. Study aim: Elucidate differences in MD between
patients with severe mental disorders to healthy individuals, and secondly, investigate if
MD influences reports of childhood trauma between the groups.

Methods: We included 621 patients with a DSM-schizophrenia spectrum, bipolar
spectrum diagnosis, or major depression disorder with psychotic features and 299
healthy controls as part of the NORMENT study in Oslo, Norway. History of childhood
trauma was obtained using the CTQ. Clinical diagnoses were assessed using the
Structured Clinical Interview for DSM Disorders.

Results: A significantly greater proportion of healthy controls (42.8%) had a positive
MD score compared to patients (26.7%). When controlling for MD, the patient group
still exhibited elevated reports of childhood trauma compared to controls (Cohen’s
d = 1.27), concordant with reports of childhood trauma being more frequently reported
in a population of severe mental disorders.

Conclusion: Elevated MD in the healthy control group could suggest an enhanced
self-serving bias, potentially attenuated in the psychiatric group. Clinicians and
researchers would benefit from including the MD component of CTQ when assessing
retrospective information on childhood trauma to rule out potential effect of MD.

Keywords: childhood trauma, psychopathology, minimization, schizophrenia, bipolar disorder

INTRODUCTION

A history of childhood trauma is reported at a much greater rate in severe mental disorders
compared to healthy individuals (Etain et al., 2008, 2013; Fisher et al., 2010; Mondelli et al.,
2010), linked to onset of psychotic experiences (McGrath et al., 2017) and more severe clinical
features (Yung et al., 2015). The rate of child maltreatment in the general population has been
estimated to 11% for sexual abuse and 24% for physical abuse (United Kingdom, May-Chahal and
Cawson, 2005). This compares with numbers closer to 50% in patients with a psychotic illness
comprised of both sexual and physical abuse (Read et al., 2005). Most studies, including the above,
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have used retrospective interviews, such as for example the
Childhood Trauma Questionnaire (CTQ) to assess trauma
experiences, asking adults about experiences in childhood.
Ideally, a history of childhood trauma would be assessed
using actual cohort records of childhood neglect and abuse in
longitudinal studies. The study by Widom et al. (2005), compared
cohort records of childhood neglect and abuse in longitudinal
studies vs. self-reported measures of childhood neglect and
abuse in retrospective studies showing good validity of the
self-reported measures (Widom et al., 2005). Since, it is often
not feasible to obtain actual reports of childhood abuse and
neglect, the field needs a tool to measure self-report bias when
assessing childhood trauma, especially for people with severe
mental illness. Not much is known about potential confounders,
such as differences in minimization and denial in retrospective
reports of childhood trauma. In light of the retrospective nature
of the CTQ, a response bias could weaken the validity of the
measure. The minimization/denial (MD) scale is designed to
detect a response bias that minimizes the extent of childhood
trauma experienced. Minimization and denial measured by the
MD scale consists of strongly agreeing with the following:
“There was nothing I wanted to change in my family”; “I
had the perfect childhood”; and “I had the best family in the
world” (Bernstein and Fink, 1998). Although minimization has
received some recent attention (MacDonald et al., 2015, 2016),
research is still sparse regarding the validity of this measure; if
differences in minimization are present across populations, or
if the amount of “true” abuse/neglect reported depend on level
of MD.

Retrospective reports of childhood trauma have been criticized
for a tendency to under rather than over report childhood trauma
experiences compared to other methods of assessment (health
worker notes, sibling interviews, and so on) (Fisher et al., 2011).
The MD scale could be used to quantify the potential effect of
minimization on childhood trauma data collected retrospectively.
The MD scale correlate with the Balanced Inventory of Desirable
Responses (BIDRs) (a measure of social desirability) supporting
the MD in detecting a social desirability bias (Bernstein and
Fink, 1998). Social desirability is a cognitive process of editing
relevant information in a socially desirable fashion (Holtgraves,
2004). Social desirability has, in addition to correlating with
the MD scale, been linked to higher scores on the trait of self-
deception (Holtgraves, 2004). Although the MD scale has been
suggested to correlate with editing relevant information in a
socially desirable fashion, the scale is rarely reported in the
literature in studies of childhood trauma, and validation of the
scale is sparse.

The main aim of the study is to investigate potential differences
in MD in a large sample of schizophrenia spectrum disorders
(SZ), patients with a bipolar spectrum disorder (BD), patients
with major depressive disorder with at least one psychotic
episode (n = 621) and healthy individuals (n = 299). All
patients are part of the broader psychosis continuum disorders
(Tesli et al., 2014). Study hypothesis: firstly (based on the
study by MacDonald et al., 2015, 2016) we expect differences
in MD scores between the patients group and the healthy
control group. Based on similar trauma scores within the patient

group (Etain et al, 2013; Aas et al, 2017) no differences
in MD are expected within the patient group. Secondly, we
hypothesized that patients with severe mental disorders will
report more childhood trauma experiences than the healthy
control group also after correcting for potential differences in MD
style.

MATERIALS AND METHODS

Participants

The participants were consecutively recruited from psychiatric
units (outpatient and inpatient) in four major hospitals in
Oslo as part of the larger NORMENT, Thematically Organized
Psychosis (TOP) Research Study. The current study consists
of patients recruited any time between 2007 and 2015, and
controls recruited any time between 2011 and 2015. A total of
621 participants [with schizophrenia spectrum (n = 368), bipolar
spectrum diagnoses (n = 253) or major depressive disorder with
psychotic features (n = 24) and healthy individuals (n = 299)]
were recruited. Within the schizophrenia spectrum group, the
majority had a schizophrenia diagnosis [schizophrenia (n = 195),
schizophreniform disorder (n = 27), schizoaffective disorder
(n = 51), and psychoses not otherwise specified (NOS) (n = 95)].
Within the bipolar spectrum group the majority had a bipolar 1
diagnosis [bipolar 1 (n = 159), bipolar II (n = 54), and bipolar
disorder NOS (n = 16)]. In addition, 24 patients had a diagnosis
of major depressive disorder with psychotic features. A history of
psychosis in affective patients was based on information retrieved
from the SCID interview. The majority of the patients (70%;
n = 437) were taking antipsychotic medication at the time of the
assessment. In addition, 31% (n = 194) also used antidepressant
medication. Furthermore, 27% (n = 169) of the patients were
taking mood stabilizers at the time of the assessment. The
mean age of the patients was 30.4 =+ 10.6 years and 327 (53%)
of them were males. Patients with a bipolar disorder with or
without psychotic features were included in this study. Among
patients with a bipolar I diagnosis, more than two thirds (69%)
had at least one psychotic episode, while one third of them
(31%) had no psychotic episode. Healthy control group of 299
participants was recruited from the same geographical areas as
the patients. The healthy control group was similarly matched
in age (mean £ SD: 30.1 £ 7.7) and in gender composition
(56% male) as compared to the patient group (age: mean =+ SD:
30.4 £ 10.6; 53% males). Both patients and healthy controls
were assessed by trained psychiatrists or clinical psychologists.
Healthy controls were screened with an interview to capture
symptoms of severe mental illness [Primary Care Evaluation of
Mental disorders (PRIME-MD); Spitzer et al., 1994]. To help
counteract the effects of socio-economic differences between
different parts of the city, controls were randomly recruited
from the same city areas as patients. The healthy controls
were randomly selected from statistical records' from the same
catchment area as the patients in the Oslo region. The exclusion
criteria for all groups were an unstable or uncontrolled medical
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TABLE 1 | Demographics of the sample divided into presence of minimization.

No minimization (N = 626) Minimization (N = 294) Statistics
N % N %
Gender (M/F) 337/289 53.8/46.2 158/136 53.7/46.3 X2 =0.001, df = 1 P=0.98
Diagnosis X2 =0.73,df =2 P=0.70
Schizophrenia 265 58.2 103 62.0
Bipolar disorder 172 37.8 57.0 34.3
Major depressive disorder with psychotic features 18 4.0 6 3.6
Group X2 =23.99, df = 1 P < 0.001
Patients 455 73.3 166 26.7
Controls 171 57.2 128 42.8
Medication
Antipsychotics n (%) 314 50.2 123 418 X2 =151, df =1 P =0.21
Antidepressant n (%) 141 225 53 18.0 X2 = 0.05, df = 1 P=082
Mood stabilizer n (%) 17 18.7 52 17.7 X2 =193, df =1 P =0.16
Mean SD Mean SD
Age 30.2 9.7 30.4 9.8 Z=-017 P=0.87
Skewed data were measures using the Mann-\Whitney test.
an overall agreement for DSM-IV diagnostic categories of 82%
f L and an overall kK 0of 0.77 (95% CI: 0.60-0.94).
g 60
k! ZZ Childhood Trauma Questionnaire (CTQ)
E . Traumatic events in childhood were rated using a Norwegian
= = M Patents version of the CTQ short version (Bernstein et al., 2003; Aas et al.,
£ 20 SIS 2014). This self-report questionnaire with 28 items (Bernstein
2 10 et al., 2003) yields scores on five subscales of trauma on a Likert
g 0. scale format, ranging from 1 to 5, ranging from never true,
Ol disod toamen ot Childhood trauma to very often true. The following five subscales were captured:
taken into account MD  (correcting for MD style) emotional abuse (EA), physical abuse (PA), sexual abuse (SA),
style) physical neglect (PN) and emotional neglect (EN), as well as a
trauma total score as described in Bernstein et al. (1994, 2003).
FIQURE 1| Fifty one % of the patients reported at least one gubdpmain of The CTQ also includes MD scale to detect underreporting of
childhood trauma, compared to 9% of the controls. When taking into account .
minimization 61% of the patients reported at least one subdomain of childhood trauma on the CTQ. Three reverse scored statements
childhood trauma compared to 15% of the healthy controls. are rated on a Likert scale, with hlgh minimization present if

condition that interferes with brain function, and an age
outside the range of 18-65 years. The Regional Committee for
Medical Research Ethics and the Norwegian Data Inspectorate
approved the study. All participants gave their written informed
consent.

Clinical Assessment

Trained psychiatrists, physicians and clinical psychologists
carried out the clinical assessment, and a diagnosis was based
on the research version of the Structured Clinical Interview for
DSM-1V Axis I disorders (SCID-I). All patients were assessed on
the modules A, B, C, D, and E. In addition, all raters finished
a training course in SCID assessment based on the training
program at the UCLA (Ventura et al.,, 1998). The diagnostic
reliability was found to be satisfactory (Ringen et al., 2008), with

the participant would not change anything about their family,
their family was the best in the world and they had the ‘perfect
childhood.” Selecting ‘very likely’ for any of these statements
award one point, allowing a score of 0-3. Bernstein and Fink
(1998) stated that any score above 0 indicated minimization. Any
scores from 1 to 3 on the CTQ’s MD Scale suggests the possible
underreporting of maltreatment (false negatives) (Bernstein and
Fink, 1998). “No,” “low,” “intermediate,” and “high” minimization
and denial corresponds to a MD score of 0-3. A MD score of
“yes” correspond to at least one item that measures MD is scored
as a 5 (“very often true”). “No” MD corresponds to no item
score of 5 (“very often true”) on the three items covering MD
on the CTQ. The reliability of the MD scale has previously been
published in a large multicenter study (MacDonald et al., 2015,
2016), with reliability score of 0.77. In our sample a moderate to
good internal consistency of the MD items were observed with a
Cronbach’s alpha coeflicient of 0.75. The validity of the MD scale
has been estimated based on a high correlation with The BIDRs
(Bernstein and Fink, 1998).
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TABLE 2 | Patients reported more childhood trauma than healthy controls also after correcting for MD.

Childhood trauma B SE Wald df Significance Exp (B) 95% C.l. for Exp (B)

Lower Upper

MD (yes/no) 2.39 0.75 10.27 1 0.001 10.89 2.53 46.93

Patient/control status 3.09 0.74 17.61 1 <0.001 21.98 5.19 93.08
Constant —4.11 0.71 33.25 1 <0.000 0.02

*Logistic regression; Childhood trauma (yes/no) is defined as least one subdomain of trauma above cutoff score for moderate to severe trauma; MD style (yes/no) is
defined as the following: “MD style yes” = minimizers,” score of >1 on the MD scale, and “MD style no” = “no minimization” score of 0 on the MD scale. Nagelkerke

() = 0.33.

Statistical Analyses

Data were analyzed using the Predictive Analytic Software
(PASW), Version 21 (formerly SPSS Statistics). The sample was
divided into a minimization vs. no minimization group, with
minimization operationally defined as a score of 1 or greater
on the MD scale. Grading severity of MD (scores rating from
0 to 3) was also included. Differences in categorical variables
(gender, diagnosis, and group status) between ‘minimizers’
and ‘non-minimizers were tested using the chi-square test.
As the childhood trauma data were skewed, Mann-Whitney
U-test was performed to assess CTQ scores in minimizers
and non-minimizers with CTQ measured as a continuous
variable. For the follow-up analysis, childhood trauma was
dichotomized into two groups based on at least one subdomain
of childhood trauma reaching levels of moderate to severe reports
following the definition by Bernstein et al. (1994, 2003) (see
Supplementary Table S1).

Effect sizes were computed using Cohen’s d (Cohen, 1977).
For the effects sizes we compared trauma scores in the
patients compared to the control group (Cohen’s d = M;-
Ma/Spooled> Where spooted = +/[(s] + $3)/2]). According to
Rosenthal and Rosnow (1984), effect sizes were considered
small for values between 0.20 and 0.50, moderate for values
between 0.50 and 0.80, and large for values greater than 0.80.
Logistic regression was performed to investigate differences
in reports of childhood trauma (reaching above cutoff score
for moderate to severe trauma on at least one subdomain)
and group status (patients/controls), correcting for MD.
Childhood trauma (yes/no) was entered as the dependent
variable; MD (yes/no) and group status (patients/controls)
as independent variables with a pre-set significance level
of 0.05.

RESULTS

Demographics of the Sample According
to MD Score

Selected demographics of the minimization (MD) and
non-minimization (no MD) groups are presented in Table 1. Of
the 920 study participants, 32% (N = 294) demonstrated a MD
score and 68% (N = 626) did not. Neither gender (P = 0.98),
patients group (P = 0.70) nor age (P = 0.87) had a significant
association with MD score (see Table 1).

80
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A = | —a

10

04 >

No low Intermediate High
minimization minimization minimation minimization
style style style style

FIGURE 2 | Controls report increased minimization style measured by the
minimization/denial (MD) scale compared to patients.

Childhood Trauma and MD Score

42.8% of the controls had a MD score of >1 compared to
26.7% of the patients (X2 = 23.99, P < 0.001). 51% of the
patients reported at least one subdomain of childhood trauma
(>moderate to severe score on CTQ), compared to 9% of the
controls (X2 = 148.0, df = 1, P < 0.001, Cohen’s d = 1.18).
Excluding participants with MD scores > 1, 61% of patients
reported at least one subdomain of childhood trauma (>
moderate to severe score on CTQ) compared to 15% of the
healthy controls (X? = 99.3,df = 1, P < 0.001, Cohen’s d = 1.27,
see Figure 1). In the patient group, a MD score of >1 was
associated with lower CTQ score, compared to the patients
with MD < 1 (Mann-Whitney test: Z = —10.66, P < 0.001).
Also in the controls having a MD score of >1 was associated
with lower CTQ score, compared to controls with MD < 1
(Mann-Whitney test: Z = —9.29, P < 0.001). Dividing into
subdomains of childhood trauma, minimizers (MD score > 1)
presented significantly lower CTQ scores across all subtypes of
trauma compared to patients and controls with MD < 1 (see
Supplementary Figures S1, S2, and Table S2), with the most
significant findings for emotional neglect.

A significant difference in childhood trauma (yes/no [defined
as at least one subdomain of >moderate to severe score on CTQ])
was observed between patients and controls also after controlling
for MD [Nagelkerke 2 = 0.33; exp (B) = 0.102, P < 0.001, see
Table 2].

Dividing into no, low, intermediate, and high minimization
and denial (MD score of 0-3 respectively), controls had more

Frontiers in Psychology | www.frontiersin.org 28

August 2017 | Volume 8 | Article 1276


http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Church et al.

Childhood Trauma and Minimization

frequently a score of intermediate or high MD compared to
patients (X? = 48.7, df = 1, P < 0.00.1 see Figure 2).

DISCUSSION

To our knowledge the current study is one of the first studies
to investigate minimization and denial by the MD scale and
retrospective reports of childhood trauma amongst healthy
individuals and in individuals with a severe mental disorder (SZ,
BD, or major depression disorders with at least one psychotic
episode). In our study the MD score was elevated in healthy
individuals compared to the patient group. A significant negative
association was observed between MD and CTQ scores. When we
removed participants with MD scores > 1, patients still reported
significantly more childhood trauma experiences than the healthy
control group (Cohen’s d = 1.27). No difference in MD was
observed within the patient sample (schizophrenia spectrum
disorder, patients with a bipolar disorder, or patients with major
depressive disorder with at least one psychotic episode). When we
examined the impact of MD on CTQ subscale scores, we found
the largest effect for patients and controls on the CTQ emotional
neglect subscale. Similar findings have been reported in the study
by MacDonald et al. (2016). Thus, endorsement of MD seems to
be specifically sensitive to emotional neglect. It seems that those
with emotional neglect would be less likely to claim that they had
a perfect family. As discussed in the paper by MacDonald et al.
(2016) reasons for this may include content overlap (for example
four of the five items comprising the emotional neglect subscale
contain the word “family” as compared to two of the three items
comprising the MD score).

Our findings support evidence of a higher prevalence of
childhood trauma in patients with severe mental disorders
than in the normal population, as consistently reported in
the literature (Etain et al., 2008, 2013; Fisher et al., 2010;
Mondelli et al., 2010). Similar to the large multicentre study by
MacDonald et al. (2016) comprised of healthy individuals and
various psychiatric patients, we found that patients had lower
minimization than the healthy individuals. This could be due to a
larger proportion of individuals without a mental illness to recall
life events with a ‘rosy view’ (Mitchell et al., 1997), a positivity bias
recall not demonstrated for example by depressed individuals
(Ben-Zeev and Young, 2010). This positivity bias could be a
reason for elevated MD amongst healthy individuals in our study,
with the reality of traumatic childhood experiences selectively
underreported to maintain what Heider coined as the ‘individuals
positive outlook’ (Heider, 1958). This positivity illusion has been
repeatedly characterized as a typical cognitive mechanism among
healthy individuals in Western cultures (Taylor and Brown, 1994;
Greenwald et al., 2002), serving a purpose to preserve mental
health. The human desire for esteem and need to view oneself
positively form an important function in our psychological self-
preservation (Baumeister and Leary, 1995). This may also involve
seeing significant others, such as parents, in a more positive light.
A meta-analysis of 266 studies support a significantly smaller
self-serving attributional bias in psychopathological samples
(Cohen’s d effect size = 0.48) compared to individuals with no

psychopathology (Cohen’s d = 1.28) (Mezulis et al., 2004). Based
on the above, we suggest more studies are needed to investigate
if differences in self-serving attribution style influence responses
to retrospective questionnaires and interviews across different
population groups.

Study Limitations

Childhood trauma was collected using the CTQ, a retrospective
measure of childhood trauma experiences with the inherited
weakness of its retrospective design. However, retrospective
information on childhood trauma is a frequently used measure
with high reliability and validity in a psychotic population (Fisher
et al,, 2011). Reports of childhood trauma has been found stable
over time (test-retest reliability) in addition to a large overlap
of reports of childhood trauma across different sources [i.e.,
clinical case notes, questionnaires (convergent validity) (Fisher
et al., 2011)]. The validity of the MD measure needs further
investigations. We did not have any data on social desirability or
attribution style, therefore we can only speculate that differences
in minimization between our groups were based on differences in
social desirability and attribution style. A further limitation is the
failure to assess for the presence of Axis II personality disorders.
The high likelihood of unacknowledged Axis II disorders may
underestimate the effect of MD. It is well-documented that
individuals with a personality disorder, particularly Cluster B
(borderline, histrionic, narcissistic, or antisocial) more often
report a history of abuse (Molnar et al, 2001). It is likely
personality disorder diagnoses were present in the psychiatric
population, due to their high comorbidity with Axis I diagnoses
(Links and Eynan, 2013). The presence of personality disorder
diagnoses within the patients’ sample may have impacted both
CTQ scores and levels of minimization and denial of past-trauma.

CONCLUSION

Higher MD scores were notably observed in the healthy control
group which could be based on enhanced self-serving bias,
potentially attenuated in the psychiatric group. Clinicians and
researchers would benefit from including the MD component
of CTQ when assessing retrospective information of childhood
trauma to rule out potential effects of MD.
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In recent years, empirical data and theoretical accounts relating to the relationship
between childhood victimization and psychotic experiences have accumulated. Much
of this work has focused on co-occurring Posttraumatic Stress Disorder or putative
causal mechanisms in isolation from each other. The complexity of posttraumatic
stress reactions experienced in psychosis remains poorly understood. This paper
therefore attempts to synthesize the current evidence base into a theoretically
informed, muiltifactorial model of posttraumatic stress in psychosis. Three trauma-
related vulnerability factors are proposed to give rise to intrusions and to affect
how people appraise and cope with them. First, understandable attempts to survive
trauma become habitual ways of regulating emotion, manifesting in cognitive-affective,
behavioral and interpersonal responses. Second, event memories, consisting of
perceptual and episodic representations, are impacted by emotion experienced during
trauma. Third, personal semantic memory, specifically appraisals of the self and others,
are shaped by event memories. It is proposed these vulnerability factors have the
potential to lead to two types of intrusions. The first type is anomalous experiences
arising from emotion regulation and/or the generation of novel images derived from
trauma memory. The second type is trauma memory intrusions reflecting, to varying
degrees, the retrieval of perceptual, episodic and personal semantic representations.
It is speculated trauma memory intrusions may be experienced on a continuum from
contextualized to fragmented, depending on memory encoding and retrieval. Personal
semantic memory will then impact on how intrusions are appraised, with habitual
emotion regulation strategies influencing people’s coping responses to these. Three
vignettes are outlined to illustrate how the model accounts for different pathways
between victimization and psychosis, and implications for therapy are considered. The
model is the first to propose how emotion regulation and autobiographical memory may
lead to a range of intrusive experiences in psychosis, and therefore attempts to explain
the different phenomenological associations observed between trauma and intrusions.
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However, it includes a number of novel hypotheses that require empirical testing, which
may lead to further refinement. It is anticipated the model will assist research and
practice, in the hope of supporting people to manage the impact of victimization on

their lives.

Keywords: trauma, psychosis, posttraumatic stress, emotion regulation, perceptual memory, episodic memory,
personal semantic memory, intrusions

INTRODUCTION

It seems obvious that what happens in our lives has the potential
to shape how we are. And yet, for so long in mental healthcare, the
life stories of people with psychosis have been neglected. A wealth
of empirical evidence now questions this position, highlighting
the significant impact that traumatic events', particularly
childhood victimization, can have on people’s difficulties (Morgan
and Gayer-Anderson, 2016). The challenge, therefore, is to reduce
the impact of adversity on the lives of people with psychosis.
Necessary steps include a focus on prevention, and a humane
approach to identification, safeguarding and redress (Read and
Bentall, 2012). Alongside this, effective interventions are needed
to support people to manage the consequences of victimization
and move on in life. The development of trauma-focused therapy
for psychosis is dependent on an evidence-based understanding
of the pathways from trauma to psychotic experiences. This
understanding can then be used to highlight targets and strategies
for intervention, in line with the interventionist causal model
(Kendler and Campbell, 2009). But this is no easy task. The
diverse phenomenology of psychosis indicates these pathways
are complex; they will vary from person to person and fluctuate
over time. Nonetheless, progress is being made in identifying
possible underlying mechanisms and theoretical models have
been proposed.

This paper outlines a multifactorial model that aims to
integrate existing accounts, drawing on cognitive-behavioral,
attachment and neuropsychological perspectives of psychosis
and PTSD. Within the model, these accounts are viewed as
complimentary, in that both cognitive-behavioral and attachment
approaches highlight the importance of internal representations
of experience, the meaning derived from these experiences, the
ways emotions are regulated, and how these mechanisms interact
with neuropsychological processes. A central role is therefore
proposed for autobiographical memory and trauma-related
emotion regulation strategies in shaping the phenomenology of
intrusive imagery, subsequent appraisals and coping responses.
Evidence and accounts of the relationships between trauma and
psychosis will first be briefly reviewed, then the new model
of posttraumatic stress in psychosis described. Three vignettes,
based on clinical experience, will be discussed in relation to the
model to illustrate the possible ways psychological posttraumatic
stress processes may play a role in psychosis. Implications

!Trauma, traumatic events and traumatic experiences are used interchangeably.
The considerable debate regarding the definition of traumatic stressors is
acknowledged and beyond the scope of this article (Friedman et al., 2011). For the
purposes of this paper, a broad definition of traumatic events is employed, defined
as any event(s) the individual perceives as involving a significant physical and/or
psychological threat to the self.

for intervention indicated by the model will be reflected on,
together with methodological challenges and directions for future
research.

RELATIONSHIPS BETWEEN TRAUMA
AND PSYCHOSIS

The relationship between trauma and psychosis is now
well established. Higher rates of childhood victimization and
Posttraumatic Stress Disorder (PTSD, DSM 5, American
Psychiatric Association, 2013) are reported across the spectrum of
psychosis compared to the general population, although findings
vary depending on the population sampled and methodology
used (Kessler et al., 2005; Achim et al., 2011; Matheson et al., 2013;
Kraan et al., 2015; Steel et al., 2017a). The most robust study of
PTSD prevalence estimated 16% of people with schizophrenia-
spectrum diagnoses meet diagnostic criteria (de Bont et al,
2015). This is of relevance to mental healthcare as co-occurring
PTSD and psychosis appear to be associated with worse clinical
and functional outcomes, and difficulties with engagement,
adherence, and treatment response (Schneeberger et al., 2014;
Hassan and De Luca, 2015; Mondelli et al., 2015; Trotta et al,,
2015; Seow et al., 2016).

Given the higher incidence of trauma in psychosis, research
has considered whether victimization may play a causal role in
psychotic experiences, at least for some people. Demonstrating
the causality of trauma in psychosis is methodologically complex
and research is in its infancy. However, preliminary findings
are in line with the proposal that victimization does have
a causal effect. Prospective, case-control, and epidemiological
studies support an association, and dose-response relationships
and mediation by plausible mechanisms have been demonstrated
(Hill, 1965; Varese et al., 2012b; Kelleher et al., 2013; Alsawy et al.,
2015; Hardy et al,, 2016; Amanuel et al., 2017; McGrath et al,,
2017).

A key controversy is whether victimization has a generic
impact on mental health outcomes or if there is some degree
of specificity between certain trauma types and symptoms of
psychosis (Bentall et al., 2014; van Nierop et al., 2014a, 2015;
van Dam et al, 2015). The latter hypothesis is based on the
possibility that some events may have a greater propensity to
trigger particular psychological mechanisms. For example, it has
been found that childhood sexual abuse is associated with voices,
whereas emotional abuse and neglect are related to paranoia, with
the former at least partially accounted for by emotion regulation
and the latter by beliefs about the self and others (Sitko et al.,
2014; Hardy et al., 2016; Wickham and Bentall, 2016). However,
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a consensus on the debate has yet to be reached and further
investigation is needed.

From a symptom-specific perspective, the association
between victimization and positive symptoms has been more
established than for negative symptoms (Bentall et al., 2014).
Relationships between trauma and negative symptoms are
feasible, given the proposal they represent a response to the
psychologically overwhelming trauma of psychosis, together
with the phenomenological overlap between them and the
avoidance and numbing symptoms of PTSD (Stampfer, 1990).
However, current findings are equivocal (Resnick et al., 2003;
Lysaker and Larocco, 2008; Vogel et al., 2013; van Dam et al,,
2015). Future work in the area will benefit from adopting
a symptom-specific dimensional approach to assessment,
distinguishing experiential from expressive negative symptoms
(Kirkpatrick et al., 2011).

The findings of studies examining the specificity of the impact
of trauma on psychosis will depend on the analytic approach
employed, whether the relationships within victimization types
and psychosis outcomes are considered, and if other difficulties,
such as depression, are viewed as co-occurring mental health
outcomes or mechanisms by which psychosis may arise. The
debate is further complicated by the phenomenological overlap
in traumagenic mental health problems, and that psychotic
experiences, such as voices and paranoia, are relatively common
in other diagnoses, including depression, bipolar affective
disorder, PTSD and personality disorder (Johnson et al., 1991;
Brewin and Patel, 2010; Schroeder et al., 2013; Cloitre et al., 2014;
McCarthy-Jones and Longden, 2015; Geddes et al., 2016; Palmier-
Claus et al., 2016; Kelleher and DeVylder, 2017; Okkels et al.,
2017). Adopting a transdiagnostic, network analytic approach,
examining potential causal systems of interacting symptoms, to
understand the interplay between victimization, posttraumatic
stress reactions and psychosis seems a promising way forward
(Looijesetijn et al., 2015; Isvoranu et al., 2016, 2017).

CURRENT UNDERSTANDING OF THE
RELATIONSHIP BETWEEN TRAUMA
AND PSYCHOSIS

Seminal cognitive behavioral models of psychosis addressed how
trauma might shape beliefs, intrusions, appraisals and coping
responses (Garety et al., 2001; Morrison, 2001). Central to these
models is the proposal that the triggering of a biopsychosocial
vulnerability gives rise to sensory-perceptual intrusions, which
leads to a search for meaning (Maher, 1974). It is these
attributions of meaning that result in psychotic experiences,
which are then maintained by attempts to cope. For example,
if a person’s childhood is characterized by physical abuse and
strict religious observance, they may develop beliefs that spiritual
entities are very powerful and that others will harm them. If
they then experience a mugging, leading to distress and disrupted
sleep, this could trigger an intrusion of a threatening voice saying
‘you're going to get it’. In this context, it is understandable
they might interpret the voice as a sign of persecution by evil
spirits. This could then lead to hypervigilance, rumination and

interpersonal avoidance, which may paradoxically perpetuate
hearing voices through attentional focus, confirmatory bias and
reduced opportunities to feel safe around others. Whilst the
Garety etal. (2001) and Morrison (2001) models have been highly
influential in research and practice, they arguably do not consider
in detail the processes that may give rise to intrusions occurring
in the context of trauma.

Morrison et al. (2003) further expanded these accounts,
outlining three routes between trauma and psychosis: trauma
may lead to psychosis, psychosis and related experiences can
themselves give rise to PTSD, and that psychosis and PTSD may
lie on a spectrum of shared reactions to trauma. They propose
an integrative model of the spectrum of trauma reactions,
emphasizing how the interpretation of intrusions determines
the subsequent labeling of difficulties as PTSD or psychosis,
and their consequences. In turn, appraisals of intrusions may
be influenced by memory processes, dissociation and, schematic
and metacognitive beliefs about intrusive experiences and coping
responses. To return to the above example, if the person
recognized the voice content as being related to what the
perpetrator said during the mugging, the intrusion might instead
be appraised as trauma-related. In this case, it would be viewed as
a memory-based re-experiencing characteristic of PTSD instead
of an externally attributed voice reflective of psychosis. A strength
of this integrative model is in highlighting the potential spectrum
from posttraumatic stress to psychosis. However, it does not
consider in detail the diverse phenomenology of intrusions in
psychosis and adopts a somewhat categorical approach to the
appraisal of intrusions (i.e., that they will be attributed to either
PTSD or psychosis). Whilst memory is mentioned as a potential
process that might impact intrusions and how they are explained,
the specific ways in which memory might shape intrusions and
their interpretations is not explored.

Another important account, by Mueser et al. (2002), views
PTSD and psychosis as distinct entities, and adopts a pragmatic
position emphasizing how their symptoms may directly and
indirectly interact to exacerbate each other. The model is
descriptively useful at a symptom level, although unlike the
previously mentioned models does not comment on the causal
mechanisms that may give rise to PTSD and psychosis. Since
these initial proposals, a number of theorists (Steel et al., 2005;
Fowler et al,, 2006; Longden et al., 2011; Read et al., 2014;
Barker et al., 2015; Berry and Bucci, 2015) and empirical studies
have added additional insights. A range of specific processes
have been highlighted in recent literature, including stress
sensitivity, dissociation, attachment styles, social defeat, trauma-
related beliefs, contextual integration, and intrusive memories
(e.g., Gracie et al., 2007; Varese et al., 2012a; Sitko et al., 2014;
Alsawy et al., 2015; Geddes et al., 2016; Jaya et al., 2016; Valmaggia
et al., 2016; Bucci et al., 2017). Broadly speaking, the processes
implicated relate to (1) attempts to regulate emotion and survive
trauma, (2) the storage and retrieval of trauma memories and
(3) the meaning derived from these memories in the form of
schema, beliefs or appraisals. However, this work has not yet been
synthesized into a multifactorial model.

In real world settings, the lack of integration of these findings
into a coherent framework is problematic, because people with
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psychosis and clinicians are faced with trying to understand
and manage a complex and diverse array of posttraumatic stress
reactions. Rates of diagnostic PTSD in psychosis are relatively
modest and do not account for the full range of posttraumatic
reactions that people experience. There is also variability in
the extent to which psychotic experiences appear objectively
or subjectively related to traumatic events, and this variation
requires explanation. For example, people sometimes report their
psychosis is unrelated to their trauma history, even though to
others there may appear to be links between them. Further,
people’s difficulties may lend themselves to distinct intervention
approaches if they arise from different underlying mechanisms.
A model integrating the current literature is clearly needed to
address these practical and conceptual challenges, which can then
guide formulation and intervention.

A MODEL OF POSTTRAUMATIC STRESS
IN PSYCHOSIS

Drawing on the accounts outlined above and more recent
findings in the area, a model of posttraumatic stress in
psychosis will be described, based on cognitive-behavioral,
attachment and neuropsychological perspectives of psychosis and
PTSD. Specifically, trauma-related emotion regulation strategies
and autobiographical memory are proposed to shape the
phenomenology of intrusive imagery and subsequent appraisals
and coping responses (see Figure 1). Distressing emotions are not
explicitly named in the model as they are viewed as interwoven in
all of the implicated processes, given the well-established role of
emotional experience as a precursor to, part of and consequence
of psychosis and PTSD (Birchwood, 2003; Freeman and Garety,
2003; Kessler et al., 2011; Fowler et al, 2012; Okkels et al,
2017).

Vulnerability Factors

It is proposed in the model that one or more of three
trauma-related vulnerability factors (i.e., emotion regulation,
event memory (including perceptual and episodic memory
representations) and personal semantic memory) give rise to a
range of sensory-perceptual involuntary intrusions, and shape
the appraisals of these and the subsequent coping responses.
The theoretical basis for the vulnerability factors will first be
described, with evidence for their impact on psychosis detailed

in the “Intrusions;” “Appraisals,” and “Coping” Sections.

Emotion Regulation

The first psychological vulnerability factor proposed to lead to
the development and maintenance of trauma-related psychosis
consists of the ways in which people regulate emotions
associated with threat resulting from traumatic events. Read
et al. (2014) propose exposure to childhood victimization results
in neurodevelopmental changes such as hyperactivity of the
hypothalamic-pituitary-adrenal (HPA) axis. This leaves people
vulnerable to understandable but unhelpful ways of regulating
stress, which may then contribute to psychosis. We respond
to threat with varying degrees of sympathetic (i.e., fight and

flight) and parasympathetic (i.e., flag and faint) nervous system
activation (the defense cascade), depending on the nature of
the event and the individual (Schauer and Elbert, 2010). In
the context of repeated childhood victimization, people may
repeatedly oscillate through cycles of these reactions such
that their response to the world is increasingly mediated by
defense cascade responses. Dissociative detachment or ‘shutting
down’ may be the most likely way of surviving inescapable
threat, leading to the parasympathetic system being more
persistently activated (Brown, 2006). These protective responses
may therefore become habitual means of regulating emotion. In
this sense, they can be viewed as attempts to survive extreme
circumstances where fundamental developmental needs are not
met (e.g., for safety, connection and autonomy) (Young et al.,
2003).

The defense cascade is primarily conceptualized as reflecting
cognitive-affective and behavioral responses. However, it
is proposed that when these emotion regulation strategies
become implicit ways of regulating threat, they will also show
themselves in how the person relates to others (Bowlby, 1969,
1973). Parallels can therefore be drawn between emotion
regulation and attachment styles (Hesse, 2008). For example,
sympathetic nervous system activation could result in anger or
fear, with congruent cognitive processing (e.g., hypervigilance
and threat-focused reasoning), and aggressive, dependent or
actively avoidant behavior and relating styles (Bartholomew and
Horowitz, 1991). In contrast, dissociative detachment response
(ranging from emotional numbing to more intense experiences
of derealization and depersonalization) and interpersonal
passivity may be manifestations of parasympathetic nervous
system activity (Brown, 2006; Vogel et al., 2013). Thus, childhood
victimization may result in increased or reduced stress sensitivity,
or fluctuations between the two (Main and Hesse, 1990). As
will be described in detail in the Sections on “Intrusions”
and “Coping,” these strategies can paradoxically increase an
individual’s sense of threat by impacting on intrusions and
coping responses, thereby perpetuating psychosis.

Event Memory

The second vulnerability factor is memory for victimization
events, which forms part of the autobiographical memory
system®. In this model, autobiographical memory is defined
as memory relating to life experiences that contributes to a
person’s sense of self and includes three levels of representation.
Personal semantic memory consists of abstracted meaning about
the self, others and the world, which is derived from specific
episodic memories and general sociocultural knowledge. Episodic
memory consists of declarative, contextualized and allocentric
event representations that can be manipulated, and voluntarily
and involuntarily retrieved. Perceptual memory consists of

“Different, albeit overlapping, conceptualizations of autobiographical memory
have been proposed in the literature, with debate over the precise mechanisms
involved (Conway and Pleydell-Pearce, 2000; Baddley, 2001; Brewin, 2001, 2014;
Conway, 2001, 2005, 2009; Tulving, 2002, 2005; Brewin et al., 2010; Prebble et al.,
2013). For the purposes of this model and ease of understanding, a pragmatic
conceptualization is adopted. This is done with the acknowledgment that some
theorists have used different terminology to describe the referenced concepts.
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FIGURE 1 | A model of posttraumatic stress in psychosis.

detailed, egocentric, viewpoint dependent representations
of sensory-perceptual stimuli experienced during events.
Perceptual memory is held to be inaccessible to intentional
retrieval independent of episodic or personal semantic
memory representations but may, under certain conditions, be
involuntarily recalled. Perceptual and episodic representations
are relevant to understanding the storage and retrieval of event
memory, and will be considered below, with the role of personal
semantic memory as a vulnerability factor outlined in the next
section.

So, how do we store and recall memory for events,
and how do emotions experienced during trauma impact on
event memory? Memory researchers propose that long-term
memory for specific, everyday events is primarily a function
of episodic memory, processed in the structures of the medial
temporal lobe, including the hippocampus, and prefrontal
areas (Tulving et al., 1991; Conway and Pleydell-Pearce, 2000;
Brewin, 2001, 2014; Conway, 2001, 2005, 2009; Brewin et al,,
2010). When an event is experienced, sensory-perceptual stimuli
(including emotions, sights, sounds, sensations, tastes and
smells) are initially encoded in perceptual memory through
subcortical structures such as the amygdala. This encoding
is then converted into a more abstract representation in
episodic memory, consisting of a contextual representation of
spatio-temporal information (of when and where stimuli were
experienced), which in turn is integrated into personal semantic
memory.

In everyday situations, the sensory-perceptual information
in perceptual memory fades once it has been represented in
episodic memory, and becomes relatively inaccessible. However,
the event memory is still available for voluntary retrieval. When
a person tries to recollect what happened, a search leads to the
activation of the abstract representation in episodic memory,
which then reconstructs the associated perceptual representation.
This memory will be experienced as sufficiently vivid to conjure
a sense of recollection, but less intensely than when the event
actually happened, so it is perceived as a past experience.
For example, if someone is asked what happened on a recent
shopping trip, this will trigger an iterative search of his or her
memory until the specific episodic representation of the event
is identified. The abstract, episodic representation will then be
used to reconstruct the perceptual experiences associated with the
shopping trip so the person can recollect what happened.

Critical to understanding the role of victimization in psychosis
is the proposal that, in the context of increased emotion,
representations in perceptual memory may be encoded in greater
detail than usual (Ehlers and Clark, 2000; Hackmann and
Holmes, 2004; Brewin et al., 2010). The consequence of this is
that when the episodic memory is later retrieved, the sensory-
perceptual stimuli present at the time of the event (stored in
perceptual memory) will be experienced more intensely than
if encoded under less emotional conditions. For example, if a
person accidentally urinated in public during a shopping trip, the
anxiety and shame experienced as a result would be encoded in
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detail in their perceptual memory. When the memory is recalled
it would still be experienced as a past recollection, but the detailed
perceptual representation would result in the emotions felt at the
time being acutely experienced in the present moment.

Further, cognitive-behavioral models of PTSD propose that,
under conditions of extreme emotion, the episodic processing
of information may also change. The encoding of contextualized
representations is inhibited (also known as C-reps, arising from
conceptual processing; Ehlers and Clark, 2000; Brewin et al,
2010) and, instead, stimuli are encoded in even greater detail
in perceptual memory (also known as sensory representations,
or S-reps, driven by data driven processing; Ehlers and Clark,
2000; Brewin et al., 2010). This has an evolutionary advantage
as it supports faster processing of information and activation
of survival responses, and also ensures detailed information
about threat is available after danger has passed, when important
learning can be integrated into memory (LeDoux, 1998).

However, event memories encoded under conditions of
extreme emotion are retrieved differently from less emotional
memories. First, given their reduced contextualization in episodic
memory, perceptual memories are highly vulnerable to being
directly retrieved by internal or external stimuli reminiscent
of the highly arousing event. When this happens, they will
be experienced (to a greater or lesser extent) as vivid and
occurring in the ‘here and now’. This type of memory retrieval
therefore reflects the hallmark re-experiencing symptoms of
PTSD. Second, intentional recall of events is impaired, as
the associated episodic memory has not been fully elaborated,
particularly for moments of highest arousal during events
(known as hotspots, Grey and Holmes, 2008). Thus, if a
person experienced intense arousal due to witnessing a violent,
armed robbery during a shopping trip, the episodic encoding
of this event would be inhibited, whilst the storage of sensory-
perceptual experiences would be enhanced. This would mean the
person would have difficulty intentionally recalling a coherent
account of the robbery, particularly peripheral details. They
would also be vulnerable to experiencing intrusions, for example,
of seeing people bleeding and feeling very scared, triggered
by reminders of the event (e.g., going shopping, seeing men,
ruminating about how they could have been killed). Intrusions
encoded under circumstances of extreme emotion can become
less intrusive if people are able to experience their memories,
so the perceptual representations fade and become integrated
into episodic memory. However, if people avoid their memory
intrusions, the contextualization of episodic memory is prevented
and involuntary intrusions will be maintained.

Habitual emotion regulation strategies related to persistent
victimization may be particularly problematic for the storage
and retrieval of distressing events. Whilst these strategies may
be protective during trauma, they may exacerbate disruptions
in episodic memory processing. If persistent, they will then
prevent the contextual elaboration of perceptual memories
into episodic memory representations, leading to intrusion
maintenance. Indeed, Steel et al. (2005) and Fowler et al.
(2006) argue that people affected by psychosis may have a
weakened ability to integrate contextual information, possibly
due to enhanced stress sensitivity. This is likely to further disrupt

memory processing and the contextualization of perceptual
representations in episodic memory (Read et al., 2014). People
with a vulnerability to psychosis may therefore have perceptual
memories that are even more fragmented from episodic memory.
Plausibly, contextual representations could be absent at storage
or retrieval such that the involuntary retrieval of perceptual
memory is experienced with no awareness of its association
to a past traumatic event. In this circumstance, the witness
to the armed robbery who experiences intrusions of people
bleeding and feeling scared may view these, not as memories,
but as a premonition of a future attack. The potential role
of extremely decontextualized memory intrusions in psychosis
will be explored further in the Section “Intrusions: Memory
Intrusions.”

Personal Semantic Memory

The third vulnerability factor for trauma-related psychosis is
personal semantic memory, which reflects autobiographical
knowledge that is abstracted from a specific time or place, and is
likely mediated by the neocortex (Prebble et al., 2013). Personal
semantic memory can therefore be viewed as reflecting the
beliefs, schemas or appraisals implicated in cognitive-behavioral
models of psychosis and PTSD, which can maintain problematic
event memory representations (Ehlers and Clark, 2000; Garety
et al., 2001; Morrison, 2001; Brewin et al., 2010). Alternatively,
the cognitive-affective representations of the self and others in
personal semantic memory also have parallels with the internal
working models outlined by attachment theory (Bowlby, 1969,
1973). Personal semantic memory is derived from both episodic
memories and broader sociocultural knowledge, and in this sense
may be a proximal cognitive-affective mechanism by which risk
factors associated with social defeat impact on psychosis (Selten
et al., 2016). Personal semantic memory can be retrieved in
concordance with or in isolation from episodic and perceptual
memories; meaning it may be activated as abstract knowledge
divorced from event content or in parallel with event memories
to produce a rich, autobiographical experience.

Conway and Pleydell-Pearce (2000), Conway (2001, 2005,
2009), and Conway et al. (2004) propose personal semantic
memory is categorically organized into general events, life
periods and life stories, and may be particularly derived from
key self-referent or self-defining episodic memories (Singer
and Salovey, 1993). It is part of a self-memory system (SMS)
dependent on frontotemporal regions of the brain. The SMS
consists of personal semantic memory and a working self. The
working self is a goal-orientated conductor of memory storage
and retrieval that organizes both personal semantic and episodic
memory in line with goals, to support problem solving and
planning. The activity of the working self dynamically leads
to and is shaped by personal semantic memory to derive an
abstracted representation of the self and world. In this regard,
personal semantic memory is held to be particularly central to
a coherent sense of self (James, 1890; Prebble et al., 2013). A key
function of the working self is to maintain correspondence and
coherence between internal and external reality, and current
goals. It therefore modifies memory encoding and retrieval to
meet these needs. As stability of the SMS is prioritized this
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potentially gives rise to distortions in memory, as representations
are modified to be congruent with the goals of the working self.
The SMS thus has a key role in the reconstructive nature of
memory. [t may account for modifications in memory over time,
as it transforms to fit with the person’s current goals or concerns
(Conway and Loveday, 2015).

Childhood victimization will understandably shape personal
semantic memory and the working self. Given these systems
are resistant to change, they therefore provide a means through
which victimization can have a pervasive impact on how people
experience and interpret the world. A threat-focused SMS will
give rise to congruent storage and recall of event memories. For
example, a person who has the appraisal T am bad’ represented
in their personal semantic memory, based on memories of
what their abusers said about them, would be more likely to
retrieve episodic and perceptual representations in line with this
appraisal, and to store aspects of new experiences which are
consistent with this view of themselves.

Intrusions

It is proposed that the trauma-related vulnerability factors
outlined above are likely to give rise to certain types of
intrusive imagery that, dependent on how they are appraised and
responded to, may then lead to psychosis. The importance of
imagery in understanding mental wellbeing, including psychosis,
has long been recognized (Beck, 1970; Lang, 1977; Garety et al.,
2001; Morrison, 2001; Hackmann and Holmes, 2004). Images
are defined as “contents of consciousness that possess sensory
qualities as opposed to those that are purely verbal or abstract”
(Hackmann et al., 1998, p. 301) and can occur in any sensory
modality. They are experienced “on a continuum from the
near veridical reconstruction in the mind of a real event to
the construction of an entirely hypothetical situation” (Martin
and Williams, 1990, p. 268), and in this sense may be past
or future orientated. Intrusive imagery is common, and so is
viewed as a normative process, with distress and functional
impact determined by responses to it (Hirsch and Holmes,
2007; Brewin et al., 2010). Transdiagnostically, it appears people
usually experience a relatively small number of recurrent images,
they tend to be thematically linked to people’s concerns, and
associations with specific adverse events may not be recognized
until people are encouraged to consider any links (Hackmann
and Holmes, 2004). In the context of psychosis, the most
studied type of imagery is voice hearing, although hallucinations
in other modalities and multimodal experiences also occur
and are increasingly subject to investigation (McCarthy-Jones
et al, 2012; Woods et al.,, 2015). Other studies have noted
that images are often associated with psychotic experiences,
although there has been relatively little investigation of their
phenomenology and relationship to memory (Morrison et al.,
2002; Schulze et al., 2013; Ison et al., 2014; Sheaves et al., 2015).
In this model of posttraumatic stress in psychosis, two types of
trauma-related intrusive imagery will be considered. Anomalous
experience intrusions influenced by emotion regulation strategies
and autobiographical memory, and trauma memory intrusions
arising from varying degrees of retrieval of personal semantic,
episodic and perceptual memory representations. It is suggested

that intrusions are likely to trigger each other, and so may act
synergistically in the development and maintenance of psychosis.

Intrusions: Anomalous Experiences

The first type of intrusions, anomalous experiences, are proposed
to arise through a number of putative pathways, involving
emotion regulation (i.e., hyperarousal and dissociation) and
representations in autobiographical memory. The rationale for
and evidence for each of these will be considered.

In relation to hyperarousal, a hypervigilance subtype of
voice hearing has been previously proposed (McCarthy-
Jones et al., 2012, 2014; Garwood et al., 2015) and within
this model is viewed as linked to the sensitization of the
sympathetic nervous system following childhood victimization.
Understandable hypervigilance to danger may result in a reduced
threshold for threat detection in environmental noise (e.g.,
perceiving background sounds of people talking or traffic as a
sign of danger), leading to intrusions of anomalous experiences.
Previous evidence has focused on threatening content arising
from the external environment, although it seems feasible this
process could also relate to internal stimuli, such as detecting
intrusions of somatic pain or felt-sense presences (McCarthy-
Jones et al, 2014). In line with a role for trauma-related
hypervigilance in anomalous experiences, Hardy et al. (2016)
found posttraumatic hyperarousal mediated the association
between childhood sexual abuse and voices in 228 people with
relapsing psychosis. However, this study was cross-sectional and
therefore the temporal association between hypervigilance and
voices was not established.

Dissociative detachment is also proposed as a driver of
anomalous experience intrusions. Habitual dissociation in an
attempt to manage threat may paradoxically give rise to intrusive
experiences. This is because it has a detrimental impact on the
integration of sensory-perceptual processes, and so may result
in intrusions into consciousness (Brown, 2006). The role of
dissociation in intrusive anomalous experiences is supported by
observed correlations between depersonalization/derealization
and hallucinatory experiences (Vogel et al., 2011; Alderson-Day
et al., 2014; Pilton et al., 2015), its mediation of the relationship
between childhood trauma and hallucinations (Perona-Garceldn
et al,, 2012; Varese et al., 2012a; Hardy et al., 2016) and its
prediction of hallucinations in the flow of daily life (Udachina
etal., 2014).

The final way in which anomalous experience intrusions are
proposed to arise is through the impact of autobiographical
memory and the working self on current and future-orientated
imagery (Brewin et al., 2010). It is proposed that autobiographical
memory representations of childhood victimization may
indirectly shape anomalous experiences, as the working
self draws on personal semantic, episodic or perceptual
memory representations to generate novel imagery. This will be
affectively and/or perceptually congruent with the underlying
representations. For example, a person who has been the
victim of past harassment may experience an intrusive image of
being humiliated at an upcoming social event. The perceptual
qualities of this image (sensation of cheeks flushing, tension
and physiological arousal) together with the associated appraisal
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(others will judge me) will be shaped by their personal semantic
and event memories, even though the person may not have an
explicit awareness of the link between this image and their past
experiences.

Novel images generated from the working self and
autobiographical memory representations will be shaped by
victimization experiences and in this regard may map onto
the inner speech subtype of voices proposed by McCarthy-
Jones et al. (2012) and McCarthy-Jones et al. (2014). Evidence
in support of this mechanism comes from studies finding
that the autobiographical context of intrusions can be
present without subjective awareness, and the observation
that hallucinatory content is often thematically linked with
victimization and personal goals, suggesting a possible influence
of autobiographical memory representations and the working self
(Hardy et al., 2005; Corstens and Longden, 2013; McCarthy-Jones
et al., 2014; Varese et al., 2016).

Finally, it is also important to note that all anomalous
experience intrusions may, if sufficiently arousing, be encoded
as a long lasting memory representation and potentially intrude
through the mechanisms outlined below. For example, a person
who was neglected and bullied may be hypervigilant for
threat and have an appraisal “I am dirty” in their personal
semantic memory. This could lead to the generation of novel
olfactory and auditory imagery in the form of the smell of
feces and a voice saying, “you smell so bad, no one wants to
know you.” The distress associated with this experience could
lead to disruptions in autobiographical memory processing,
with the perceptual representation stored in detail and the
contextual, episodic representation inhibited, so the memory
of the voice and the smell could later be involuntarily
re-experienced.

Intrusions: Memory Intrusions

The second type of intrusions proposed to result from the
trauma-related vulnerability factors are those arising from
the direct retrieval of autobiographical memories. These are
hypothesized to fall along a continuum of contextual integration.
The position of intrusions is relatively rather than absolutely
defined. For the purposes of the model, three distinct positions
along the continuum are highlighted, although there will
be variation within these positions as to the degree of
contextualization experienced for any given intrusion. The
positions range from fully contextualized memory intrusions, to
those lacking in contextual integration (as is observed in the
re-experiencing symptoms of PTSD), to at the extreme end,
severely decontextualized memories that may be particularly
characteristic of psychosis.

It is emphasized that, at this time, the continuum is
speculative. It is not clear whether such a continuum exists
or, rather, whether memory intrusions may be more accurately
conceptualized categorically, experienced either as occurring
in the ‘here and now’ or as past memories (Brewin et al,
2010). However, this dimensional approach to intrusions may
better reflect the dynamic and reconstructive nature of memory,
including how intrusions can be experienced with varying
degrees of awareness of their link to past events. The mechanisms

by which each of the three hypothesized types of memory
intrusion arises will be considered below.

Contextualized memory intrusions

Intrusions of emotionally salient, contextualized memories may
occur through two routes (Brewin et al., 2010). First, perceptual
memories formed by emotionally arousing experiences may be
retrieved by emotional or sensory cues, and given a context by
corresponding information in episodic memory. Alternatively,
a top—down process may occur when episodic memories are
triggered with their associated perceptual memory. For example,
if a person is dwelling on thoughts of being worthless, they
might involuntarily remember a time when they failed. The
contextual specifics of this event would be retrieved from
episodic memory (being expelled from school), together with the
corresponding perceptual memory of the stimuli present during
the time (sinking sensation in stomach, welling up and sadness).
Intrusions arising from this mechanism do not represent a shift
in the nature of memory processing, but rather the impact
of emotion on the storage and retrieval across the whole
autobiographical memory system. There has been relatively little
naturalistic investigation of this type of memory intrusion in
psychosis, however, indirect support for the presence of this
mechanism comes from findings indicating intrusive, coherent
memories occur transdiagnostically and are likely to arise in the
context of verbal, depressive rumination (Pearson et al., 2008;
Brewin et al., 2010).

Re-experiencing memory intrusions

Re-experiencing memory intrusions, the ‘hallmark’ symptoms of
PTSD, arise in the context of disruptions to the storage of event
memory, as previously outlined. Detailed encoding in perceptual
memory, coupled with inhibition of episodic representations, will
increase the likelihood of representations of stimuli present at
the time of trauma being triggered by associated cues (Brewin
et al., 2010; Brewin, 2014). When people experience this type
of intrusion, memory retrieval occurs, at least to some degree,
in isolation from broader autobiographical recollection and the
episodic grounding of events, such that they are experienced
with a sense of occurring in the ‘here and now’ (Brown, 2006).
However, the contextual, episodic representation is not entirely
inaccessible, so this type of intrusion will still be experienced
as linked to the associated event. Support for the role of
re-experiencing in psychosis comes from findings indicating
increased rates of PTSD in psychosis compared to the general
population (de Bont et al., 2015), results from a non-clinical study
that re-experiencing may partially account for the association
between childhood sexual abuse and hallucinations (Gracie et al.,
2007), and an association between posttraumatic intrusions and
hallucinations in a large-scale population survey (Alsawy et al.,
2015).

Fragmented memory intrusions

The final type of intrusions highlighted on the contextualisation
continuum are fragmented sensory-perceptual experiences
arising from perceptual memory representations. Together
with the proposed anomalous experience intrusions, these
memory intrusions are those that are most likely to reflect the
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hallucinatory imagery characteristic of psychosis. The theoretical
basis for this type of intrusion, as highlighted earlier, is the
proposal that people with psychosis may have a weakened
ability to integrate contextual information, possibly linked to
the sensitization of threat regulation (Steel et al., 2005; Fowler
et al.,, 2006; Waters et al., 2006). Previous investigations of this
hypothesis have highlighted that people high in schizotypy
report more frequent, distressing intrusions after watching a
traumatic film and following a road traffic accident (Holmes
and Steel, 2004; Steel et al., 2008), and that there may be an
association between contextual memory ability and intrusions
in people high in psychosis proneness (Glazer et al., 2013). Steel
and colleagues’ proposal therefore focuses on how contextual
integration difficulties increase intrusion frequency, with other
factors (e.g., paranormal beliefs) determining the appraisal of
these intrusions and whether they lead to psychosis.

This new model takes the contextual integration hypothesis
a step further to propose perceptual memory intrusions may
occur in the absence of any episodic context, such that they
are experienced as occurring in the ‘here and now’ with no
recollection of their link to past trauma. In this case, it is the
intrusion itself that will manifest as a hallucinatory, psychotic
experience, regardless of how it is appraised. Nonetheless,
this type of intrusion seems likely to compel the person to
attribute it externally. For example, if a person experiences an
intrusion of vaginal pain with no recollection of its association
to the pain experienced during a rape, it makes sense they
appraise this as an experience of being raped in the present
moment by an evil spirit. It is acknowledged that investigating
this hypothesis is methodologically fraught, as by definition
these fragments of memory will not be viewed as linked to
memory, which makes assessment of them difficult. Further,
such intrusions may be phenomenologically impossible to
distinguish from the intrusive anomalous experiences outlined
earlier.

However, there are some preliminary indications that this type
of memory intrusion may exist. First, this intrusion type has some
parallels with a previously proposed dissociative autobiographical
subtype of voice hearing, whereby people report experiencing
voices (not memories) that replay previously experienced content
(McCarthy-Jones et al., 2014). Further, studies demonstrating
links between the content of trauma and voices are possibly
in line with the involuntary retrieval of perceptual memories
shaping psychosis (Hardy et al., 2005; Read et al., 2005; Corstens
and Longden, 2013; McCarthy-Jones et al., 2014). A recently
completed study also found that self-reported fragmentation of
intrusive memories was positively associated with the severity
of hallucinations, but not paranoia, in a small sample of people
with psychosis (Marsh-Picksley et al., in preparation). Whilst very
tentative, this study is the first to indicate that fragmentation of
perceptual memory intrusions may impact on psychosis. Further,
anecdotal evidence suggests that people may recognize their
intrusions as memory-related only after having the opportunity
to reflect on and contextualize episodic memories for the
associated events. For example, a threatening voice saying Tm
going to have you’ being recognized, following trauma-focused
exposure therapy, as linked to what was said during a sexual

assault, when previously it had not been perceived as memory-

based.

Appraisals

In line with cognitive-behavioral models of psychosis and PTSD,
the way in which people appraise their experience of intrusions
will determine their consequences (Ehlers and Clark, 2000;
Garety et al, 2001; Morrison, 2001). Within this model, it
is proposed that appraisals will particularly be influenced by
personal semantic memory and the goals of the working self.
Appraisals of intrusions will therefore be consistent with and
play a role in maintaining representations of the self and
others in personal semantic memory. Appraisals can be primary
(i.e., interpretations of the intrusion) and secondary (i.e., the
implications of the interpretation). For example, a whispering
voice may be interpreted as a sign of persecution by the devil
(primary) that the person views himself or herself as being too
weak to cope with (secondary). Both of these appraisals will
be shaped by personal semantic memory, such as, the person
believing they are evil and incompetent. Evidence supporting
the role of personal semantic memory in psychosis comes
from studies investigating trauma-related beliefs and schema,
social defeat and attachment. Research has found that trauma is
associated with negative beliefs about the self, world and others in
psychosis, and these at least partially account for the relationship
with paranoia in non-clinical, clinical and epidemiological
samples (Kilcommons and Morrison, 2005; Gracie et al., 2007;
Kilcommons et al., 2008; Geddes et al., 2016; Hardy et al., 2016;
Jaya et al., 2016; Wickham and Bentall, 2016).

Other work has investigated the concept of social defeat,
often assessed by measures of appraisals, which within this
model are viewed as being derived from representations
in personal semantic memory. For example, van Nierop
et al. (2014b) in a large epidemiological study found social
defeat mediated the relationship between childhood trauma,
the extended psychosis phenotype and clinically significant
psychosis. Similarly, Valmaggia et al. (2016) demonstrated the
prospective impact of social defeat on paranoia in people
at Ultra High Risk for psychosis compared to a control
group. UHR participants reported higher levels of social defeat
appraisals, and following exposure to a virtual social interaction
environment reported more paranoia than controls, predicted
by baseline levels of social defeat. Given social defeat is viewed
as being shaped by previous events, this study suggests people’s
interpretation of experiences within the virtual environment
was influenced by appraisals stored in their personal semantic
memory.

As noted previously, attachment styles can be viewed as
reflecting representations of self and others in personal semantic
memory. Insecure attachment, and particularly disorganized
attachment, is associated with childhood victimization, and
more severe psychotic experiences (Gumley et al., 2014; Korver-
Nieberg et al., 2014; van Dam et al., 2014; Wickham et al,
2015; Bucci et al, 2017). Findings highlighting the role of
attachment styles in psychosis are therefore arguably consistent
with the view that appraisals in personal semantic memory
shape interpretations of intrusions to give rise to psychotic
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experiences. A final piece of evidence comes from a trial that
found trauma-focused interventions aiming to update threat-
related information in traumatic event memory reduced paranoia
as well as re-experiencing symptoms (van den Berg et al,
2015). This finding is therefore in line with the view that
paranoid appraisals arise from autobiographical memory, and
that modifying these representations will improve paranoia.

Coping

Building on the proposal that habitual emotional regulation
strategies can arise in response to victimization, this section will
review how these strategies may, in turn, impact on coping with
intrusions and appraisals. As noted previously, these strategies
may relate to activation or deactivation of arousal, and manifest
cognitive-affectively, behaviorally or interpersonally. In relation
to the role of hyperarousal, is well established that stress
sensitivity is associated with psychosis (DeVylder et al., 2016).
Further, associations between childhood trauma and negative
reactivity to daily stressors have been found, together with links to
more severe positive symptoms (Glaser et al., 2006; Lataster et al.,
2010; Lardinois et al., 2011). More recently, people with psychosis
and a history of childhood trauma reported experiencing elevated
stress sensitivity and paranoia compared to controls when in
a virtual reality social environment (Veling et al., 2016). Other
findings in support of the role of hyperarousal include studies
demonstrating threat-focused processing in psychosis in the
context of childhood victimization. For example, Bendall et al.
(2013) found that people with a history of trauma demonstrated
selective attention to threatening stimuli compared to controls.
The previously mentioned findings by Hardy et al. (2016), that
hyperarousal mediated the association between childhood sexual
abuse and voices are also in line with this hypothesis. However,
the cross-sectional design meant it was not possible to identify
whether hyperarousal acted as a precursor to intrusions and/or
as a coping response to intrusions and appraisals.

Indirect support for the role of trauma-related emotion
regulation in psychosis also comes from findings highlighting
the role of sleep disruption and rumination in psychosis.
These have both been implicated as maintenance factors
in posttraumatic stress difficulties, as they may perpetuate
problematic autobiographical memory representations and
exacerbate intrusions (Ehlers and Clark, 2000; Williams et al.,
2007; Brewin et al., 2010; Freeman and Garety, 2014; Ricarte et al,,
2017). Substance use is another potential coping strategy, and
interactions have been found between childhood victimization,
cannabis use and the odds of experiencing psychosis (Morgan
et al., 2014). Fast thinking habits, or rapid reasoning, may also
reflect a way of coping with threatening intrusions and appraisals,
and could be associated with hyperaroused emotional regulation
(Garety and Hardy, 2017). However, an association between fast
thinking and emotion in psychosis has not been demonstrated,
although this may be due to assessments lacking ecological
validity (Freeman et al., 2008).

All the previously reviewed studies highlighting a role for
attachment styles and dissociation in psychosis are also consistent
with the hypothesized role of emotion regulation in coping with
psychosis. For example, insecure anxious and avoidant styles may

be linked to threat-focused coping, and disorganized attachment
may be particularly associated with dissociation as a coping
response (Braehler et al., 2013; van Dam et al., 2014; Bucci
et al., 2017). Powers et al. (2016) reported that avoidance and
numbing mediated the relationship between childhood trauma
and psychosis in a large sample, after controlling for demographic
variables and trauma exposure. Finally, it is noted that avoidant
coping may also manifest as experiential negative symptoms
(such as anhedonia, avolition and asociality) as people withdraw
in an attempt to cope with their psychotic experiences (Raffard
etal., 2010).

PATHWAYS FROM VICTIMIZATION TO
PSYCHOSIS: VIGNETTES

To illustrate the model, three vignettes will briefly be described,
based on clinical cases modified to ensure confidentiality. They
aim to highlight different pathways between victimization and
psychosis that anecdotally appear common in clinical practice.
They are not intended to reflect discrete categories or subtypes.
Whilst it is plausible that subtypes of trauma-related psychosis
do exist, further empirical work is needed to investigate this
hypothesis. Each person’s situation has been simplified, with a
particular focus on the intrusions that appear to be playing a
key role in driving their difficulties. The terminology in the
formulations has been adapted from Figure 1 to highlight how
the model can be modified to a person’s understanding of their
situation.

Tanya (see Figure 2)

Tanya described feeling very low and ashamed, as she believed
others did not want her around because she was a waste of space.
She reported things had always been this way, as growing up she
did not fit in at home or school. Tanya said she intentionally
made herself small so that others did not notice her, and became
increasingly detached to the extent she felt numb and not human.
It did not appear that she had experienced any periods of extreme
arousal (e.g., characterized by overwhelming fear, horror or
helpless) during her traumatic events of being excluded, although
they had understandably triggered strong emotions of anxiety
and shame. She reported being able to clearly recollect the most
difficult events, with vivid impressions of what happened.

When around others, Tanya experienced them looking away
from her and would be reminded of times when people had
treated her similarly in the past. She also reported often hearing
the voice of her dad criticizing what she was doing. Tanya
described how these experiences confirmed her longstanding
belief that people did not want her around because she was a
waste of space, and that she did not think that things would
ever change. She reported withdrawing and drinking alcohol
excessively. She said she often ruminated on how much she had
failed, and described a persistent, critical internal dialog.

In terms of formulating Tanya’s difficulties, it appears her early
experiences gave rise to a pervasive avoidant style of relating to
herself and others. This may have provided some protection from
people and the intensity of her internal distress. She was able to
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FIGURE 2 | Posttraumatic stress in psychosis model: Tanya’s formulation.

coherently describe her past memories, with no avoidance, and
did not report experiencing extreme arousal at the time of these
events. This suggests her traumatic experiences had not been
of sufficient intensity to disrupt contextual memory processing.
Instead, she reported contextualized episodic memories, with
vivid perceptual representations of what she had experienced at
the time. The meaning of these experiences, that she was a waste
of space had been ingrained in her personal semantic memory,
and she was not able to recollect any alternative self-images.

In the context of this vulnerability, she was hypothesized to
have both anomalous experience and trauma memory intrusions.
The anomalous experiences took the form of perceiving others
to be giving her judgmental looks and hearing a critical voice
of her dad. It can be speculated that these experiences may
have arisen from dissociative detachment and novel images
generated from her autobiographical memory, in interaction
with ambiguous stimuli in the environment (e.g., people looking
at her). Memories of being excluded could have generated
anomalous internal experiences of perceiving others looking at
her judgmentally and a critical, derogatory voice. The salience
of these experiences may have been further magnified by her
persistent dissociation. The anomalous experience intrusions
may have triggered and/or been exacerbated by intrusions of
contextualized memories, such that Tanya would often have vivid
recollections of the most difficult times from her past.

Understandably, these intrusions appeared to confirm her
appraisal, represented in personal semantic memory, of herself

as a waste of space. Further, her secondary appraisal, that things
would never change, was in line with her lack of self-efficacy. Her
coping responses were shaped by how she had learnt to survive
growing up, with avoidance and rumination dominating, which
in turn maintained her difficulties.

The formulation indicates that recommended cognitive-
behavioral strategies may be of benefit, including developmental
and maintenance formulations, psychoeducation, normalization,
modifying coping, cognitive reappraisal, behavioral experiments
and imagery modification (Morrison, 2017). In addition, the
model specifically highlights the importance of addressing the
impact of past ways of coping and memory recall on current
problems. Following this, it appears imagery modification purely
aiming to elaborate contextual representations in Tanya’s episodic
memory, as in traditional exposure approaches, may not be
helpful because her memory is already contextualized (Foa et al.,
2007). Instead, it may be more useful to focus on developing
new episodic representations of her intrusive memories, using
techniques such as competitive memory training and imagery
rescripting (Steel et al., 2015; Morina et al., 2017).

Further, whilst simple imagery transformations could be used
to modify Tanya’s memory (e.g., imagining a time when she felt
excluded disappearing or a negative outcome happening to those
who left her out) it is possible that imagery modification may
be more potent if the transformation addresses representations
in both her event and personal semantic memory. This could
involve, for example, having a trusted older adult enter the
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memory to remind her that she is lovable and worthwhile,
even if others have not cared for her as they should. Given
Tanya’s prolonged attachment difficulties, she may need support
to notice or develop alternative experiences that can be drawn on
when updating memories and images. Limited re-parenting and
empathic confrontation, together with support to live a valued life
through social inclusion, may assist with developing these new
perspectives (Young et al., 2003).

Kobe (see Figure 3)

Kobe reported his main difficulty was people staring and
whispering about him. He explained how it was just him and
his mother growing up, who hurt him by making them have
sexual contact. Kobe said he would shut off during this abuse and
pretend it was not happening. He lived in fear of it happening
again and was always on the look out for ways to avoid it or
escape. Kobe described how he was quite confused about some
of what happened, and his memories from that period of his life
were different to later times. He indicated how he always knew
what happened was his fault as he was dirty.

Kobe said he could tell from others’ stares and whispers
that they were disgusted by him and knew what happened. He
also reported experiencing flashbacks and nightmares of being
sexually abused. Kobe further described having a very scary
experience of hearing his mum’s voice saying ‘be a good boy’
and feeling very spacey. He interpreted these experiences as
confirmation that everyone knew about and was judging him for
this past, and that his life had been ruined and he could not cope.
He described how he protected himself by trying not to think
about the past, having radar out for signs that people knew him,
and shutting down.

A preliminary understanding of Kobe’s difficulties suggests
he tried to cope with the abuse by alternating between being
hypervigilant for signs that an assault would happen, and
being dissociatively detached when it did and feeling shut off.
Kobe’s confused intentional recall of the abuse suggests that
his perceptual memory encoding could have been enhanced,
with his episodic processing of events inhibited, due to the
understandable extreme arousal he would have experienced. This
would have meant that his memories for the assaults were poorly
contextualized and vulnerable to being triggered by associated
stimuli. It may be that Kobe’s shutting off during assaults, and
being hypervigilant at other times, further exacerbated the lack
of episodic processing. His perceptual memories might have then
been even more fragmented from their episodic context. Kobe’s
main appraisals of his experiences, represented in his personal
semantic memory, were that he was dirty, it was his fault, and
others would judge him negatively for what happened.

Against this background of vulnerability factors, Kobe
had anomalous experience intrusions of people staring and
whispering about him, possibly driven by hypervigilance. He
was constantly alert for signs that people would know what had
happened, so would likely have a lower threshold for detecting
stimuli consistent with his fears. Kobe also experienced trauma
memory intrusions in the form of flashbacks and nightmares of
abuse, which made sense given the lack of contextualization of
his trauma memory. The intrusive voice and spacey sensation

Kobe experienced might have been manifestations of perceptual
memories that were very fragmented from their episodic context,
given they had content which appeared directly related to
the abuse but were not experienced as arising from memory.
Kobe experienced these intrusions not as posttraumatic stress
difficulties but as further confirmation of others’ judging him
for his past, in line with his appraisals in personal semantic
memory. His tricks to stay safe would likely further perpetuate
his difficulties. He constantly tried to suppress his intrusions,
was alert and experienced dissociative detachment. This made
it difficult for him to elaborate and contextualize his traumatic
memories, to have the opportunity to evaluate the validity
of his internal experiences and appraisals through developing
safer relationships with others, and to consider other possible
explanations for what might be happening.

As with Tanya, recommended cognitive-behavioral
approaches for psychosis may support Kobe in managing
his difficulties. However, in contrast to Tanya, his formulation
suggests memory exposure is indicated, with the aim of
elaborating and updating episodic memories so the perceptual
representations are less likely to intrude. Possible techniques
include narrative exposure therapy, prolonged exposure, reliving
with restructuring, and eye movement desensitization and
reprocessing therapy (Shapiro, 2001; Ehlers et al., 2005; Foa et al.,
2007; Schauer et al., 2011). However, to date, little is known about
the comparable effectiveness of these approaches in psychosis,
and what factors, if any, should moderate intervention choice. It
is also not clear whether exposure itself is sufficient to update the
memory, or whether further cognitive or experiential reappraisal
may be required.

A further dilemma in working with Kobe is how and
when to introduce memory-focused interventions. Best practice
guidelines recommend that trauma-focused therapy be offered.
However, targeting past memories may not be a priority for
Kobe. His main concern is people judging him negatively, even
though the formulation suggests elaborating his memory may
have a beneficial effect on his fears about others. As with any
therapy, an open and transparent discussion of intervention
options (including their pros and cons) is indicated to support
Kobe in identifying his preferred approach. This would also
involve developing a rationale for memory work that fitted within
Kobe’s belief system. For example, framing the aim of exposure as
being to minimize the impact of the past memories on him, so he
might be more able to focus on managing his current difficulties
with others.

Mo (See Figure 4)

Mo’s main concern was about being persecuted by the spiritual
mafia. He explained he was brought up in a children’s home
where he frequently experienced violent assaults. Mo said he
coped by having a shield on which meant he was not bothered
much by what was happening, although he also learnt to have
his guard up and was alert to signs of things kicking off. Mo was
dismissive when asked about his experiences, and said he did not
have much memory of what happened. However, he was clear
that he had learnt early in life that the world wants to ruin him. He
indicated that he now heard and saw shadowy figures shouting
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FIGURE 4 | Posttraumatic stress in psychosis model: Mo’s formulation.
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and being threatening, which would sometimes be accompanied
by physical pains. Mo described how he knew the spiritual mafia
was persecuting him, as he was cursed and it made sense others
would continue to assault him. He described how he still coped by
having his guard up, being alert to signs of trouble, and trying to
fight back. He also reported wearing protective clothing to reduce
the likelihood of the spirits being able to hurt him.

In terms of understanding Mo’s difficulties, his shield could
be viewed as an extreme form of dissociative detachment, as
he reported little or no emotional response to the assaults. He
also appeared to have become hyperviglance to threat, which
could reflect a sensitization to stress. Intriguingly, Mo reported
very little recollection of what had happened to him in the
past. It is difficult to establish the extent to which this reflected
an avoidance of memory retrieval and/or the nature of the
underlying memory representation for what happened. It is
possible that a shutting down of attention during the assaults
meant that his episodic encoding of them was significantly
limited such that he did have significantly impaired voluntary
retrieval for the events. However, given the nature of what
happened, he would have likely had at least some detailed
perceptual representations of the assaults. Mo’s appraisal of his
early experiences, represented in personal semantic memory, was
that he knew the world wanted to ruin him.

Mo reported no memory intrusions, although he did have
multimodal experiences of shadowy threatening figures and
experienced intrusive pain. Establishing the mechanisms
underlying these experiences is difficult, and alternative
hypotheses should be considered. However, the shadowy
threatening figures appear more thematically as opposed to
directly related to previous assaults (as the content of what
they said reflected current not past concerns) and he described
them as being adult figures, not children or young adults. It
is therefore hypothesized that these intrusive images might
have arisen from his emotion regulation strategies of having
his shield up and being on guard, together with his working
self and autobiographical memory representations generating
novel images that were thematically congruent with his previous
experiences. However, it is noted that these intrusions could
also arise from involuntary recall of memories modified over
successive retrieval attempts, in line with the goals of his working
self to be alert for danger.

In contrast, it is speculated that the somatic pain Mo
experienced could be a very fragmented intrusion arising from
perceptual memories of what he experienced during past assaults.
Given his report of his trauma memories, it is potentially feasible
that this perceptual memory fragment was so decontextualized
when intruding it had no grounding episodic context. As with
Tanya and Kobe, Mo’s appraisal of his intrusions was shaped
by his personal semantic memory (i.e., that others want to
harm him) and the anomalous nature of his intrusions, such
that he viewed them as being a spiritual attack by the mafia.
Trying to cope with this meant he was in a persistently
hyperaroused state, increasing the likelihood of him noticing any
possible threats, maintaining his appraisal of others in personal
semantic memory, and preventing any possibility to reflect on his
past.

Therapeutically, it is difficult to know whether trauma-
focused interventions would be helpful for Mo. He reported
no distressing impact of trauma although at the same time his
current concerns appeared to be a mirror to his past. As with
Tanya and Kobe, conventional cognitive-behavioral techniques
targeting his appraisals and coping may help him in developing a
sense of safety in life. In addition, at least some psychoeducation
about trauma and its consequences appears indicated. This could
include tentative exploration of Mo’s thoughts about whether
this information is relevant to his situation and, if he wishes
to pursue further, shared formulation about the ways his past
may contribute to his current difficulties. It of course should be
respected that Mo and others may never be willing or able to
address their experiences of victimization, and other approaches
can be effectively used to support moving on in life. Nonetheless,
it is suggested it is helpful to hold trauma-related hypotheses
in mind and ensure people are aware of the option of trauma-
focused therapy, should they wish to pursue this in the future.

CLINICAL IMPLICATIONS

A key implication of this model is that trauma and posttraumatic
stress processes should be assessed in psychosis. However,
evidence suggests routine assessment is rare in mental health
services (de Bont et al., 2015; Brooker et al., 2016). This is
particularly concerning in the UK, where it is recommended
in best practice guidelines (National Institute for Health and
Care Excellence [NICE], 2014). Improving practice requires the
development of a trauma-informed service culture, clinicians
having a biopsychosocial model of psychosis, skills training, and
supervision of assessment and follow-up (Walters et al., 2016).

It is also important to recognize that assessment of
posttraumatic stress in psychosis is complex. People often
have a multitude of trauma, posttraumatic stress and psychosis
experiences, with varying etiological origins. It can also be hard
to disentangle types of memory encoding and retrieval, and
establish whether difficulties are indeed trauma-related. Memory
representations, posttraumatic stress reactions and psychosis
will also change over time, influenced by a range of factors
(particularly the reconstructive nature of trauma memory) and
the potential to identify any links between them will oscillate
accordingly. In addition, it is obviously not possible to directly
assess stored memory representations; they can only be inferred
from people’s report of intrusions and their voluntary recall.
People’s reports will also be moderated by their ability to reflect
on their memory processes and links with prior difficulties, which
is a complex metacognitive task (McCarthy-Jones et al., 2014).
Progress in the area will be supported by the development of
more sensitive tools for assessing trauma memories (Brewin,
2015; Ford, 2016).

In terms of formulation, clinicians are encouraged to use the
model flexibly and adapt to each individual. It is emphasized
that in practice it would not be recommended, unless there is
a clear preference from the person, to collaboratively discuss
all aspects of the formulation given its complexity. Instead, the
model is intended to guide clinicians in highlighting potential
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directions for collaborative micro-formulation and intervention.
People may not find it helpful to differentiate intrusion types and
in which case intrusions should be formulated generally, as in
existing cognitive-behavioral formulations of psychosis (Garety
et al., 2001; Morrison, 2001). The therapist, however, can hold in
mind hypotheses about the distinct mechanisms contributing to
different intrusions, and implications for intervention.

The model suggests trauma-focused therapy for psychosis
should target emotion regulation and autobiographical memory.
This proposal is consistent with protocols for cognitive-behavior
therapy for psychosis and PTSD, given their focus on modifying
coping, and understanding and contextualizing beliefs through
experiential learning (e.g., Fowler et al., 1995; Ehlers and Clark,
2008; Morrison, 2017). This model builds on these approaches
to emphasize the developmental context of coping mechanisms
and indicates memory interventions should be prioritized, at least
for some people. Further, as highlighted by the vignettes above, it
suggests that different interventions should be used depending
on the nature of peoples intrusions and the hypothesized
mechanisms driving them.

However, it may also be the case that the precise form
of memory modification is less relevant. Instead, the key
mechanism of change could be to develop alternative memory
representations, through whatever means, that have the retrieval
advantage over distressing representations (Brewin, 2006). For
example, there are indications that imagery rescripting may
be beneficial in PTSD, even though it does not involve fully
recontextualising the perceptual memory representation, and
instead focuses on encoding a new, less distressing representation
(Morina et al., 2017). Interestingly, two recent trials of trauma-
focused therapy for PTSD in psychosis found that exposure and
EMDR, but not cognitive restructuring, were effective in reducing
posttraumatic stress. This suggests the importance of accessing
and experientially modifying event memories, not just focusing
on appraisals in personal semantic memory (van den Berg et al,,
2015; Steel et al., 2017b).

Another intervention consideration is whether trauma
memories themselves need to be targeted or if it may be
beneficial to engender ways of relating to internal experiences or
memory retrieval that naturalistically support helpful processing.
For example, initial findings suggest mindfulness or memory
specificity training may reduce difficulties in people with
experience of childhood trauma and current depression, and in
PTSD, although to date this has not been robustly evaluated
in psychosis (Hitchcock et al., 2016; Kuyken et al., 2016). An
alternative approach would be to focus on emotion regulation.
Learning new ways to manage threat may have a beneficial
impact on memory representations, intrusions and appraisals.
For example, third wave approaches including dialectic behavior
therapy, mindfulness, acceptance and commitment therapy and
compassion-focused therapy could be of value (Linehan, 1993;
Mayhew and Gilbert, 2008; Morris et al., 2013). Further research
is required to identify the effectiveness of these approaches, and
what works best for whom.

Regardless of the specific cognitive-behavioral techniques
used, as with any psychological therapy, a safe, secure
and validating therapeutic relationship is essential, and the

importance of humane values is emphasized (Brabban et al.,
2016). Indeed, non-specific factors in the therapeutic relationship
may be particularly valuable in providing an alternative
experience to how people were treated in the past, and memories
of this may usefully moderate threat-focused representations.
Finally, whilst the model outlined here has focused on
psychological mechanisms, the social context in which difficulties
occur and the immense value of social and societal interventions
is acknowledged. The social consequences of victimization, in
terms of ongoing experiences of inequality and discrimination,
are well documented and can of course significantly impede
people’s potential to move on in their lives (Gilbert et al., 2010;
Metzler et al., 2016). Addressing these consequences (including
broader societal attitudes and responses to victimization) is
essential and could, indirectly, have a beneficial impact on the
posttraumatic stress processes outlined in the model.

FUTURE RESEARCH

To date, there has been relatively little investigation of the
posttraumatic stress processes implicated in the model and
clearly further work is needed to investigate the hypothesized
causal pathways. A strength of the model is its mechanism-
focused conceptualization, meaning it can cut across diagnostic
boundaries. Whilst the focus in this article has been on
psychosis, the model could potentially be used to formulate other
posttraumatic stress presentations where intrusions are viewed as
playing a causal role in maintaining distress. The model also has
a developmental emphasis, with a focus on childhood trauma.
However, it is recognized that trauma may occur later in life
and/or be related to experiences of psychosis. The mechanisms
described could be applicable to trauma occurring at any life
stage.

The methodological challenges of researching the area are
significant. It is ethically and legal complex and costly to conduct
methodologically robust, prospective studies, and many studies
use a cross-sectional design and relatively small samples. The
complexity of pathways to psychosis, and the heterogeneity
of psychosis itself, also clouds research endeavors. In addition
to assessment issues raised previously, concerns have been
highlighted regarding the reliability of trauma reports in
psychosis. However, comparable reliability has been found to
general population samples and obstacles to disclosure mean that
false negatives are more of an issue (Hardt and Rutter, 2004;
Fisher et al.,, 2011). A further concern is that subjective reports
of intrusions may not accurately assess involuntary retrieval.
Avoidance of trauma memory may distort people’s responses, and
people may not be aware of intrusions when they are triggered.
Whilst ethically contentious, it could be preferable to evoke
intrusions under experimental conditions or to develop new
techniques for in vivo investigation. Greater clarity and consensus
in operationalizing and assessing dimensions of voluntary
and involuntary memory retrieval, such as fragmentation and
coherence, will also support progress in the field.

A possible starting point for developing our understanding of
the pathways from trauma to psychosis could include detailed
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phenomenological assessment of involuntary and voluntary
recall of traumatic memories, and other intrusions. For example,
the model predicts more incoherent voluntary recall would be
related to increasingly fragmented, vivid and frequent intrusions,
which could manifest as hallucinatory experiences. Moving
beyond diagnostic boundaries to focus on the causal interplay
between specific posttraumatic processes and symptoms is also
a useful direction for future research. Experience Sampling
Methodology, whilst not without its limitations, may also be
a more promising route to investigating the ways in which
the implicated processes interact in real-world settings, and
potentially provide a means to deliver intervention prompts
(e.g., to support people in responding helpfully to intrusions)
(Reininghaus et al., 2015).

CONCLUSION

In conclusion, a multifactorial model of posttraumatic stress
in psychosis has been outlined, drawing on current theoretical
accounts and empirical evidence. Emotion regulation and
autobiographical memory (including perceptual, episodic and
personal semantic representations) are hypothesized to lead to
the development and maintenance of intrusions, appraisals and
coping responses in psychosis. Two types of intrusive experiences
are proposed to account for the diversity of phenomenological
links between trauma and intrusions. First, anomalous experience
intrusions, driven by emotion regulation and the generation
of novel images from autobiographical memory, may explain
experiences which appear unrelated to or which only thematically
mirror trauma history. Second, trauma memory intrusions may
be retrieved at any point along a continuum of contextualization,
with recollections ranging from coherent memories to very
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There is mounting evidence that exposure to traumatic or adverse life-events is associated with
increased risk of psychosis (Read et al, 2001; Bendall et al., 2008, 2010; Read and Bentall,
2012). However, to inform treatment and prevention, it is necessary to go beyond association
to understand how traumatic experiences may lead to the development of psychotic symptoms.
In this paper, we argue that doing so requires the identification of biological, psychological
and social processes that may be involved in the observed trauma-psychosis relationship, and
determining which are causally related. We propose that this can be done in conjunction with
focused intervention procedures that may test theoretical mechanisms, in parallel with piloting
potential components of therapeutic interventions.

A recent proliferation of research has examined a broad range of factors as putative causal
mechanisms. One important strand of this research has drawn on the particular relationship
between trauma, posttraumatic stress disorder (PTSD) and psychosis. PTSD is one of the most
rigorously researched sequelae of trauma exposure and is, by definition, caused by traumatic events.
There are high rates of comorbidity between PTSD and psychosis (Kilcommons and Morrison,
2005; Sareen et al., 2005; Anketell et al., 2010), and PTSD is a risk factor in the subsequent
development of psychosis (Okkels et al., 2017). This relationship may provide an insight into
the mechanisms through which trauma exposure can lead to the emergence and maintenance of
psychosis.

To make causal inferences regarding these putative mechanisms, the literature needs to
move beyond establishing association to experimental studies in which trauma exposure, PTSD
symptoms or causal mechanisms involved in PTSD, are subject to controlled manipulations.
However, there are feasibility and ethical issues in this undertaking and we therefore propose
that a research paradigm referred to as the “interventionist-causal” approach offers a critical way
forward. We pay particular attention to trauma-related psychological mechanisms, with a view that
amore sophisticated understanding of the causal role of these mechanisms will lead to much needed
improvements in psychological interventions for psychosis (Freeman, 2011; Thomas et al., 2014).
While identifying causal mechanisms is not the only way of addressing recovery, this process of
intervention development can add value to broader intervention approaches. Indeed, this process
has been helpful in refining and improving the efficacy of psychological interventions for anxiety
(Clark, 2004).
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MECHANISMS LINKING PTSD AND
PSYCHOSIS

Mueser et al. (2002) proposed that PTSD symptomatology
itself mediates the relationship between trauma exposure and
the course of serious mental illness, particularly schizophrenia.
Whilst not commenting on whether PTSD plays a casual role
in the development of psychosis, this theory places PTSD
symptomatology centrally in understanding the exacerbation of
psychotic symptoms.

Morrison (2003) went further, proposing that rather than
being separate, psychotic symptoms and PTSD fall on a
continuum of trauma-related reactions and are caused and
maintained by similar psychological mechanisms. Researchers
have since further elucidated psychological mechanisms involved
in specific symptoms of psychosis that may be shared with
those involved in PTSD. The correlation between posttraumatic
intrusions and hallucinations in trauma-affected populations
(Gracie et al.,, 2007; Alsawy et al., 2015; Ayub et al,, 2015) and
the fact that the content of hallucinations often have thematic or
direct links with trauma content (Read et al., 2003; Hardy et al.,
2005; Corstens and Longden, 2013; McCarthy-Jones et al., 2014)
has led to the proposal that some hallucinations may in fact be
a form of posttraumatic intrusion. Contemporary psychological
theories of PTSD conceptualize the nature of cognitive processing
during traumatic events to be central to the development of
posttraumatic intrusions (Ehlers and Clark, 2000; Brewin, 2001;
Brewin et al, 2010). Shifts in information-processing style
during traumatic events are posited to lead to trauma memories
that are de-contextualized, fragmented, dominated by sensory
information, and sensitive to involuntary priming. The nature
of cognitive processing during traumatic events has also been
implicated in the development of hallucinations in the general
population (Geddes et al., 2016) and in people high in schizotypy
(Steel et al., 2005).

Dissociation, another psychological process implicated
in PTSD, has also been linked to hallucinations following
trauma. Indeed, many researchers propose that hallucinations
are dissociative phenomena (Moskowitz and Corstens,
2007; Longden et al, 2012). Dissociation is correlated with
hallucinatory experiences (Pilton et al, 2015), mediates the
relationship between childhood trauma and hallucinations
(Perona-Garcelan et al., 2012; Varese et al., 2012) and
predicts hallucinations in the flow of daily life (Varese et al.,
2011).

Hallucinations are not the only psychotic symptom that
has been linked to PTSD symptoms and related mechanisms.
Associations between delusional beliefs and PTSD symptoms
have been observed following traumatic events (Freeman et al.,
2011; Ayub et al, 2015) and the same cognitive factors have
been found to predict both paranoia and PTSD following
a physical assault (Freeman et al., 2013). Research has been
more equivocal with regards to negative symptoms (Lysaker
and Larocco, 2008; Strauss et al., 2011) but it has been
suggested that these can be manifestations of the avoidance of
traumatic memories (Stampfer, 1990; McGorry, 1991; Morrison,
2003).

In summary, there is evidence of a close relationship
between PTSD and psychotic experiences, but questions remain
regarding whether PTSD symptomatology itself represents
a casual mechanism in the development or maintenance
of psychosis, or whether shared mechanisms underpin the
causal relationships between trauma and both PTSD and
psychosis outcomes. Establishing causal inferences regarding
psychological mechanisms involved in psychosis is, of course,
complex. Symptoms are likely to be caused by multiple
mechanisms and each mechanism is likely only to contribute
to the probability of a symptom occurring. Nonetheless,
identifying the potential role of each PTSD-related psychological
mechanism in the development and maintenance of psychosis
will inform more evidence-driven and targeted psychological
interventions for trauma-related psychoses. A particularly
tantalizing aspect of the relationship between PTSD and
psychosis is that there are already well-established, effective
treatments for PTSD. If psychological mechanisms involved
in PTSD do play a causal role in psychotic experiences,
this would open up promising new treatments for psychotic

symptoms.

BEYOND ASSOCIATION TO IDENTIFYING
CAUSAL MECHANISMS

In order to establish the causal role of candidate mechanisms,
certain criteria must be met. Despite a lack of consensus on
the precise definition of causality, epidemiologists have outlined
the essential properties of causal relationships; namely, that
there is an association between the variables, that the cause
temporally precedes the effect, that change in the putative causal
variable leads to change in the outcome, and that spurious,
confounding variables in this relationship are controlled for
(also referred to as sole plausibility) (Reininghaus et al,
2016).

Thus far, research in the field has predominantly involved
cross-sectional studies that examine associations between
trauma, PTSD, psychosis, and putative shared mechanisms.
Cross-sectional studies are, however, limited in drawing causal
inferences, since it is not possible to robustly establish temporal
relationships and sole plausibility. There are also examples
of prospective studies in the area, which have built on these
cross-sectional associations by establishing temporal ordering
(Okkels et al., 2017). However, prospective studies can be time
intensive and still do not offer control over extraneous variables
to establish sole plausibility. Observational studies that observe
natural fluctuations in putative mechanisms and how these
interact with symptoms have also made recent valuable additions
to the literature, particularly with the use of mobile technology
in ecological momentary assessment studies (e.g., Varese et al.,
2011). Yet, without controlled manipulation of variables it is
again difficult to establish sole plausibility (Reininghaus et al.,
2016).

We argue that what is now needed are experimental
approaches using controlled manipulations of trauma exposure,
PTSD symptoms, or putative shared casual mechanisms and
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an assessment of the impact of these manipulations on
psychotic symptoms. There have been initial examples of
this in the use of the analog trauma paradigm, in which
trauma exposure is experimentally manipulated (with the
presentation of a distressing film) and outcomes examined
(e.g., Marks et al, 2012). There are, however, challenges
in the design and execution of these studies in trauma-
affected and psychosis populations, possibly explaining why
the majority of these studies have thus far been conducted
with non-clinical samples. In clinical groups, there are ethical
and clinical issues with introducing trauma exposure as an
independent variable, or with inducing controlled increases in
PTSD symptoms.

AN INTERVENTIONIST-CASUAL
PARADIGM FOR THE INVESTIGATION OF
THE RELATIONSHIP BETWEEN TRAUMA,
PTSD AND PSYCHOSIS

We propose that an alternative experimental model that holds
promise in moving past this methodological impasse is the
interventionist-causal paradigm. In this approach, causation is
substantiated by controlled manipulation of the hypothesized
causal mechanism and examination of the subsequent effect
on the symptom of interest (Kendler and Campbell, 2009). In
psychiatry research this can be accomplished using interventions
proposed to act on causal mechanisms, establishing their
effect on these mechanisms when compared with a control
intervention to minimize other confounding variables, and
observing the impact on the symptoms of interest. If this chain
of causality can be established, then causal inferences regarding
the mechanisms in question may be confirmed. In practice,
this looks like a randomized controlled trial of an intervention,
but as well as establishing treatment efficacy, we use this
paradigm to further our understanding of causal mechanisms.
An interventionist-causal paradigm has been previously noted
for its use in understanding causal mechanisms in psychosis
(Freeman, 2011; Garety and Freeman, 2013; Reininghaus et al,,
2016). An attractive aspect of this model is that the experimental
intervention is one that is designed to reduce problematic causal
processes and thus (hypothetically) improve symptom outcomes
of interest. This is well aligned with the ethos of the fields of
clinical psychology and psychiatry.

The well-developed PTSD treatment literature gives us
a head start in terms of assessing the causal role of
PTSD symptomatology itself in psychotic experiences using
the interventionist-causal model. Treatments that are already
known to be effective in reducing PTSD symptoms, such as
prolonged exposure, trauma focused CBT and Eye Movement
Desensitization and Reprocessing therapy (EMDR) (Bisson et al.,
2007), can be delivered to people with psychosis in controlled
studies and the effects on both PTSD symptoms and psychotic
symptoms established. Approaches to date using these treatments
for people experiencing psychosis have focused on treating
comorbid PTSD symptoms, demonstrating the safety of using
such interventions and some positive effects on PTSD symptoms,

TABLE 1 | Putative causal mechanisms involved in both PTSD and
psychosis and interventions with which the interventionist-causal
paradigm can be used to examine causality.

Putative mechanism Intervention

Trauma memory processing Imaginal exposure, EMDR

Negative posttraumatic beliefs Trauma-focused cognitive therapy, cognitive

processing therapy
Dissociation Cognitive behavioral interventions for

dissociation

Posttraumatic avoidance In vivo and imaginal exposure

particularly for EMDR and prolonged exposure (van den Berg
et al,, 2015), but less so for cognitive restructuring (Steel et al.,
2017). There is, however, limited data on the impact of these
interventions on psychotic symptoms.

Additionally, the putative shared mechanisms involved in
both PTSD and psychosis can be subject to interventionist-
causal enquiry using specific components of psychological
interventions, ascertaining that they act on a mechanism of
interest, and observing the effect on psychotic symptoms.
This is somewhat more complex, since literature regarding the
mechanisms of action of psychological treatments remains in its
infancy, however the interventionist-causal model is well placed
to deal with this complexity in separating specific mechanisms of
action and their relationship to treatment outcomes. A promising
example of this, a pilot trial of a brief CBT intervention for
depersonalization in psychosis, is currently underway (Farrelly
et al.,, 2016). We propose that this paradigm now needs to be
extended to the multitude of other potential casual mechanisms
implicated in PTSD and psychosis. Table 1 outlines interventions
or intervention components that may be explored in an
interventionist-causal model to explicate the casual role of these
mechanisms.

In summary, we believe that interventionist-causal models
offer a crucial next step in untangling the relationship between
trauma, PTSD and psychosis. Importantly, the paradigm offers a
way of extending our understanding beyond that of association,
into establishing causal inferences. In addition, research of this
nature can establish individual treatment components, acting
on specific causal mechanisms, which can effectively be used
to treat psychotic experiences in those who have experienced
trauma.
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There is a robust association between hearing voices and exposure to traumatic events.
Identifying mediating mechanisms for this relationship is key to theories of voice hearing
and the development of therapies for distressing voices. This paper outlines the Cognitive
Attachment model of Voices (CAV), a theoretical model to understand the relationship
between earlier interpersonal trauma and distressing voice hearing. The model builds
on attachment theory and well-established cognitive models of voices and argues that
attachment and dissociative processes are key psychological mechanisms that explain
how trauma influences voice hearing. Following the presentation of the model, the
paper will review the current state of evidence regarding the proposed mechanisms of
vulnerability to voice hearing and maintenance of voice-related distress. This review will
include evidence from studies supporting associations between dissociation and voices,
followed by details of our own research supporting the role of dissociation in mediating
the relationship between trauma and voices and evidence supporting the role of adult
attachment in influencing beliefs and relationships that voice hearers can develop with
voices. The paper concludes by outlining the key questions that future research needs
to address to fully test the model and the clinical implications that arise from the work.

Keywords: voice hearing, attachment, dissociation, trauma, psychosis, auditory hallucinations

INTRODUCTION

Voice hearing (auditory verbal hallucinations) is present in many mental health problems and
psychosis in particular (1). Although not necessarily pathological, voices are often associated with
distress (2). Over the past three decades, theoretical models have attempted to clarify the underpin-
nings of these unusual perceptual experiences and inform the development of psychological inter-
ventions for distressing voices. Broadly speaking, existing psychological models of voice hearing can
be divided into two separate “families” (“vulnerability” models and “distress maintenance” models),
depending on the scope and specific aspects of voice-hearing experiences they attempt to examine
and explain. Several “vulnerability” models informed by cognitive theory have attempted to identify
the psychological/cognitive factors responsible for the formation of hallucinatory experiences. These
models include accounts pointing to the importance of a number of putative mechanisms assumed
to underpin auditory verbal hallucinations, such as self-monitoring abnormalities (3, 4), source
monitoring difficulties (5, 6), and dissociative processes (7). Despite many of these accounts under-
going considerable empirical scrutiny, the “causes” of voice hearing are still largely unknown and
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there is increasing consensus that a complex interaction between
multiple factors rather than single deficits can best account for the
vulnerability toward these unusual experiences (8, 9).

In parallel with vulnerability accounts, other psychological
models have been proposed to explain why voices are associated
with distress and impairment in some individuals but not oth-
ers [e.g., Ref. (10)]. Arguably the most well-established “distress
maintenance” model of voice hearing is the cognitive model of
voices, which proposes that the way individuals think about their
voice(s) influences their reactions to these experiences (11-14).
Consistent with this model, a review of 26 studies found that sev-
eral types of cognitive appraisals were linked to more distress in
voice hearers, including voices appraised as malevolent, powerful,
having personal relationship with the individual, and disapproval
and rejection toward voices (15).

Vulnerability models are not clear about the factors that dif-
ferentiate “benign voices” from voices that require intervention.
Similarly, psychological distress maintenance models of voice
hearing do not offer a suitable explanation of the etiology of these
distressing experiences. Another area of inquiry not well deline-
ated by previous models is the extent to which life experiences,
and in particular potentially traumatic events (such as experi-
ences of victimization, abuse, and physical and emotional neglect)
influence the processes of symptom formation and distress
maintenance. The robust association observed between exposure
to traumatic life experiences and psychosis more generally (16),
and hearing voices more specifically [e.g., Ref. (17, 18)], suggests
that trauma represents an important risk factor for voice hearing.
Although the specific psychological mechanisms responsible for
vulnerability to voice hearing remain unclear, several researchers
have proposed, for example, that auditory hallucinations may be
conceptualized as trauma-related intrusions [e.g., Ref. (19)] and
that several peri- and posttraumatic processes may contribute
the formation of hallucinatory experiences, including peritrau-
matic dissociation and several symptoms of posttraumatic stress
[e.g., Ref. (20, 21)].

There is also evidence that trauma exposure may aggravate
the psychological processes responsible for voice-related distress
and impairment. The cognitive model proposes that beliefs
about voices are influenced by the individuals’ life experiences,
including trauma and relationships with significant others. For
example, Andrew et al. (22) report associations between trau-
matic life events, including childhood sexual abuse, and negative
beliefs about voices (22). Birchwood et al. (23) also present data
suggesting that an individual’s perception of being powerless
and controlled by others within external social relationships is
reflected in the voice/voice-hearer relationship.

In the present article, we outline a recent model of voice
hearing informed by both cognitive models of voice hearing
and attachment theory (24): the Cognitive Attachment model
of Voices [CAV (25)]. The CAV draws on attachment theory
to integrate previous vulnerability accounts of voice hearing
(trauma-related dissociation and source monitoring accounts)
with cognitive and relational models of distress exacerbation
and maintenance. In doing so, it aims to (1) explain the complex
interplay between contextual and psychological factors that may
increase vulnerability to voice-hearing experiences in people who

are exposed to adverse life experiences (in particular interper-
sonal trauma) and (2) understand the psychological processes
responsible for variations in how people appraise, respond to, and
relate to their voices in ways that may exacerbate and maintain
voice-related distress. After presenting a summary of the model,
we will elaborate on the theoretical and empirical base regarding
the core psychological constructs and processes included in the
model and examine the available evidence in support of each
hypothesized pathway within the CAV. While we do not present
any new data in this paper, we attempt to review existing evidence
to test the validity of the model and to highlight opportunities for
further research that will help to test the model empirically and
progress an evidence-based understanding of the role of putative
psychological processes in voice hearing. Finally, we describe
clinical implications to illustrate how the CAV model can be used
to guide therapeutic work with distressing voices.

DESCRIPTIONS OF KEY CONCEPTS

Prior to presenting the model, we will define key concepts,
including attachment, dissociation, and source monitoring, for
readers not familiar with the respective literatures.

Attachment

Bowlby’s (24) attachment theory is one of the most well-estab-
lished theories of interpersonal relationships. Attachment is an
affectional bond, which the individual forms with a significant
other, who is approached in response to distress. The theory
argues that as a result of their interactions with caregivers during
infancy and childhood, individuals develop mental representa-
tions of the self in relation to significant others and expectations
about how others behave in relationships (26). These “internal
working models” guide attention, interpretation, memory, and
predictions about future interpersonal interactions. The Strange
Situation procedure for assessing attachment behaviors in infancy
was crucial in providing empirical support for Bowlby’s theory
and measuring individual differences in the quality of attachment
relationships to different caregivers. It involves a laboratory-based
observation of the infant’s response to two brief separations from,
and reunions with his or her caregiver (27).

Although early empirical support for attachment theory came
from observations of infants and caregivers, attachment theory
is a lifespan developmental theory. In this respect attachment
relationships with significant others (most commonly romantic
partners) continue to serve an important function in adult lives
and attachment working models established in earlier caregiver
relationships influence how the individual relates to later attach-
ment figures and regulates negative affect (28). There is evidence
of individual differences with respect to adult attachment and
some evidence that attachment patterns are stable over time.
However, changes in patterns can occur particularly if the
individual experiences relationships that are different to their
experience of earlier relationships (29).

Unlike attachment in childhood, attachment behaviors in
adulthood are most commonly conceptualized in general terms,
whereby one has a general attachment style or pattern across
relationships, as opposed to an attachment in a relationship with
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a specific person. However, it is recognized in the literature that
people can have different attachment patterns with different peo-
ple as in childhood (30). Attachment patterns in adulthood are
also most commonly assessed using self-report questionnaires or
interviews where trained raters ask the person about their experi-
ences of attachment relationships and code attachment patterns
based factors such as the coherence of the persons narrative in
describing their experiences (31). In terms of different attachment
styles in adulthood, secure attachment is characterized by posi-
tive beliefs about the self and others, capacity to regulate affect
and form relationships with other people. Conversely, there are
insecure attachment patterns, including avoidant and anxious/
ambivalent attachment that result from suboptimal experiences
of caregiving and are associated with less adaptive interpersonal
functioning and affect regulation in adulthood (28). For example,
anxious attachment is characterized by negative beliefs about
self and sensitivity to rejection from others whereas avoidant
attachment is characterized by negative beliefs about others,
mistrust of others, and withdrawal from social relationships (28).
Individuals who score highly on measures of both anxious and
avoidant attachment are conceptualized as having a disorganized
pattern of attachment, involving vacillation between approach
and avoidance behaviors in relationships, wanting intimacy with
others, but fearing rejection and closeness (32).

Dissociation

The term dissociation refers to a range of clinical and non-clinical
psychological phenomena that are relatively common in both
the general population as well as individuals with clinically
significant mental health difficulties [e.g., Ref. (33)]. Often
defined as the “lack of normal integration of thoughts, feelings
and experiences into the stream of consciousness and memory”
[(34), p. 727], dissociation represents the core component of
several DSM-5 several (35), most notably dissociative disorders
(e.g., dissociative identity disorder, dissociative amnesia, and dep-
ersonalization/derealization disorder), but also specific trauma
and stress-related presentations (in particular the dissociative
subtype of posttraumatic stress disorder (PTSD) introduced in
the latest revision of the DSM). A widely accepted unitary con-
ceptualization of dissociation assumes that different dissociative
experiences lie on a single continuum of severity ranging from the
relatively benign forms of absorption and other fleeting dissocia-
tive states frequently experienced in non-clinical populations, to
more pervasive experiences of depersonalization, derealization,
and identity alteration that can sometimes cause severe distress
or discomfort. More recently, several authors (36, 37) have
proposed that the different experiences traditionally described
with the term dissociation may reflect two qualitatively distinct
classes of phenomena, namely, detachment (which encompasses
derealization, depersonalization, and similar experiences char-
acterized by a sense of separation or detachment from aspects
of everyday experience) and compartmentalization phenomena
(such as dissociative amnesia and other symptoms that allegedly
result from reversible disruptions in normal processes for the
monitoring and control of mental experiences, resulting in the
functional or perceived “separation” of certain elements of one’s
current experience and mental functioning). Due to the current

lack of convincing research clarifying whether voice hearing
is more robustly related to specific dissociative experiences, in
the context of the current paper, we use the term dissociation
broadly to describe the altered states of consciousness captured by
multifactorial measures that are used widely in both research and
clinical settings [e.g., the Dissociative Experiences Scale (DES)].

Although it can be experienced in the absence of a history
of trauma, dissociation is frequently observed in the immediate
aftermath of traumatic events, and trauma survivors can some-
times experience a heightened predisposition to dissociative
many years after the original traumatic event [e.g., Ref. (38)]. The
alleged link between trauma and dissociation has been the subject
of extensive theoretical debate and empirical scrutiny, with some
regarding this association as spurious or artifactual, and oth-
ers as consistent with the alleged action of an in-built “defense
mechanisms” that allows people to reduce the overwhelming
emotional and cognitive consequences of traumatic experiences
[for a critical appraisal of these theoretical debates and associated
empirical research, see Ref. (38)].

Source Monitoring

The cognitive processes that might ultimately account for the
genesis of hearing voices and other hallucinatory experiences are
still unclear. However, there is some agreement that they are the
result of the misattribution of internally generated cognitive events
(e.g., inner speech) to sources that are alien or external to the self
[e.g., Ref. (5,39-41)]. Several cognitive accounts have assumed that
specific anomalous cognitive processes may underlie this misat-
tribution. Bentall (5) proposed that the origin of hallucinatory
experiences can be explained in terms of source monitoring (also
described in some papers with the term “reality discrimination”), a
metacognitive process used to discriminate between internal and
external perceptions and make attributions about the origin of
mental experiences. This account argues that hallucination-prone
individuals are less able to discriminate between internally and
externally generated cognitive events and have a bias toward misat-
tributing internal cognitive events to external sources. A wealth of
studies using various experimental procedures, including signal
detection [e.g., Ref. (42)], self-monitoring [e.g., Ref. (43)], and
source memory [e.g., Ref. (44)] paradigms, has provided strong
empirical support for the proposal that source monitoring biases
might underpin a vulnerability toward hallucinatory experiences.
In a meta-analysis of this literature, Brookwell et al. (6) found
that these source monitoring biases are evident both clinical and
non-clinical hallucination-prone individuals (i.e., hallucinat-
ing patients or non-clinical participants with high scores on
hallucination-proneness measures) when compared to non-prone
sample samples. The exact etiology of such biases, however, and
the extent to which they might be influenced by environmental
risk factors for hallucinations and other psychotic experiences
(e.g., trauma exposure), remains to be clarified.

THE CAV

The CAV model draws on cognitive, attachment, and dissociative
processes to explain the development and maintenance of distress-
ing voice hearing (Figure 1). Further to the original publication
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FIGURE 1 | Graphical representation of the cognitive attachment voice-hearing model [adapted from Ref. (25)].
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of the CAV model (25), in this paper, we more clearly delineate
the vulnerability and distress maintenance aspects of the CAV
model, which we will now describe in more detail. Essentially, in
line with cognitive and relational models of psychosis, the CAV
proposes that disorganized attachment, coupled with dissociative
and cognitive processes, can help explain the link between trauma
and voice hearing. Insecure internal working models, combined
with appraisals, influence affective emotional and behavioral
reactions to voice-hearing experiences. As a caveat, readers
should note that the CAV proposes one route to the development
of voice hearing and the maintenance of voice-related distress; we
are not purporting to explain all voice experiences.

Vulnerability Components of the CAV
Model

In line with previous accounts of voice hearing, the CAV proposes
that voices can be understood as dissociated components of the
self or “compartmentalized” trauma-related intrusive memories
[e.g., Ref. (7, 19, 45)] (see top circle, Figure 1). In some predis-
posed individuals, these internal states and cognitive events are
experienced and/or interpreted as external and current rather
than internal and memory based, possibly as a result of biased
source monitoring processes that have been shown to underpin
hallucination proneness in numerous clinical and non-clinical
studies [e.g., Ref. (6, 46)]. A central tenet of the CAV model is
that the propensity to experience dissociative states is driven or
exacerbated by a specific type of attachment pattern, namely,
disorganized attachment. This attachment pattern was originally
observed in the context of infant research where some infants were
found to display disorganized and disoriented responses to sepa-
ration and reunion from caregivers that appeared contradictory
and inconsistent with the “organized” attachment patterns such as
avoidant or anxious/ambivalent attachment previously identified
[e.g., Ref. (47)]. Disorganization is the outcome of interactions in
which the infant experiences the attachment figure as frightening,
frightened, or dissociated in times of stress. The caregiver might
act in ways that are confusing and unpredictable for the infant,
rendering it difficult for them to develop an “organized” pattern
of self-protection. According to Liotti (48), the infant experiences
“fright without solution” at being confronted with the biological
paradox that the attachment figure, the primary source of safety
and protection, is also the source of the infant distress. There is
evidence of associations between attachment disorganization and
parental maltreatment (49), but the development of a disorganized
attachment pattern could also be influenced by more subtle (but
frequent or pervasive) disruptions in parental attunement, pos-
sibly caused by a range of adverse conditions and circumstances
[e.g., parental poor mental health, trauma, and experiences of loss
(49-54)]. Critically, disorganized attachment has been identified
as a developmental antecedent of dissociation in response to
later trauma (48, 55-57), a factor believed to contribute to one’s
predisposition to experience hallucinations [e.g., Ref. (46, 58)].

Distress and Maintenance Component of
the Model

In addition to implicating disorganized attachment in the pro-
cesses leading to the formation of hallucinatory experiences,

the CAV model proposes a distress maintenance cycle, whereby
“organized” but insecure attachment working models influence
the appraisals and cognitive-behavioral responses that could
exacerbate voice-related distress and contribute to the main-
tenance of distressing voice-hearing experiences (see bottom
circle, Figure 1). In terms of the distress maintenance cycle of
distressing voice hearing, we suggest that, once voices develop,
insecure attachment styles (which are influenced by early rela-
tional caregiver experiences) could also influence how voices
are appraised, the way in which different voice hearers relate to
their voices, and the subsequent cognitive-behavioral strategies
that different voice hearers employ to control these experiences.
While for the purpose of the model it appears that attachment
patterns are categorically assigned to individuals, we recognize
that there can be considerable overlap in attachment patterns
and that allocating people into a specific attachment “category”
is somewhat artificial; individuals can display characteristics
associated with various attachment patterns (59).

Drawing from attachment and cognitive theories, the CAV
predicts that high levels of anxious attachment in voice hearers’
relationship with their voices, or a general anxious attachment
style (i.e., an attachment style characterized by beliefs that they
need to rely on other people, negative beliefs about the self and an
expectation that other people will let them down), will result in
beliefs that voices are powerful, but also fluctuating beliefs about
voice benevolence and malevolence. The voice-hearer relation-
ship is likely to be characterized by hearer dependence and voice
dominance, and the individual is likely to be hypervigilant and
sensitive to the voices reaction to them. For example, in the con-
text of command hallucinations, the hearer may follow through
with the voice(s) command to please or appease the voice, but at
the point that commands become more unreasonable or in con-
flict to a high degree with the hearer’s core values, s/he may fear
rejection and even punishment. Those with anxious attachment
styles and access to alternate attachment figures in the external
social world will also increase proximity to, and dependence on,
these individuals in response to voice hearing-related distress.
Furthermore, an anxious attachment style would be associated
with negative beliefs about the individual’s capacity to cope with
the voice. In contrast, individuals with high levels of avoidant
attachment in their relationships with their voices or relation-
ships more broadly may hold malevolent beliefs about voices and
may suppress and/or resist the voice, with this avoidant response
ultimately maintaining negative beliefs and voices over time. For
example, a hearer with avoidant attachment may believe that
voices cannot be trusted and either attempt to distract themselves
from the experience or fight back by being hostile and aggressive
inresponse. A general avoidant attachment may serve to maintain
voice-related distress by reducing the probability that individuals
will develop new attachments or utilize social supports to help
cope with distress.

In summary, attachment style influences the maintenance of
voices via two routes: an engagement route (anxiously attached
voice hearers may tend to “actively seek” the voices) and a sup-
pression route (people employing different suppression strate-
gies that ultimately fail via rebound effects). Within the model,
disorganized attachment is conceptualized as a precursor to voice
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hearing. However, as the concept of disorganized attachment has
been conceptualized in terms of high levels of anxious and avoid-
ant attachment, it could be hypothesized that some individuals
oscillate between an anxious and avoidant pattern of relating to
voices.

EVIDENCE TO SUPPORT THE MODEL

Early Relational Trauma and Attachment
Attachment theory argues that insecure attachment styles arise
from adverse childhood experience. Suboptimal caregiving,
including both subtle but frequent disruptions in caregiving and
more extreme experiences of neglect and abuse, has all been
identified as predictors of attachment difficulties (60, 61). In
terms of associations between specific types of experience and
different attachment patterns, anxious attachment (or ambivalent
attachment in infancy) has been associated with inconsistent
parenting, typified by over intrusiveness and overt expressions
of devotion followed by neglect (62). As the attachment figure’s
responses are inconsistent, as opposed to completely rejecting,
the preoccupied individual is hypothesized to develop a strategy
of increasing negative affect in an attempt to elicit attention (28).
Avoidant attachment has been associated with more consistent
levels of neglect or uncaring and critical behavior from caregivers
(63). Asindicated above, there is evidence of associations between
attachment disorganization and parental maltreatment (49), but
the development of a disorganized attachment pattern could
also be influenced by more subtle (but frequent or pervasive)
disruptions in parental attunement, possibly caused by a range of
adverse conditions and circumstances [e.g., parental poor mental
health, trauma, and experiences of loss (49-54)].

These relationships have not been tested through longitudinal
research in voice hearers, but a number of cross-sectional stud-
ies in psychosis report associations between earlier caregiving
and insecure attachment (64-66). For example, in a sample of
80 people, Berry et al. (64) found a negative relationship asso-
ciation between participant reports of neglectful parental care
and insecure avoidant attachment. The authors also compared
levels of attachment across four different groups: 26 participants
reporting trauma with significant others in childhood; 12 par-
ticipants reporting trauma with significant others in adulthood
only; 28 participants reporting traumatic interpersonal events
involving non-significant others; and 14 participants reporting
no traumatic interpersonal events. The groups differed in terms
of attachment anxiety and there were higher levels of anxious
attachment in people who experienced trauma with significant
others in childhood. Unexpectedly, there were no group dif-
ferences for attachment avoidance. Avoidant attachment has
been characterized by a tendency to underreport distress (67),
thus making it difficult to detect possible associations between
interpersonal trauma and avoidant attachment. As discussed
below, these associations between trauma and anxious attach-
ment have been replicated in a recent study with voice hearers
that also attempted to test a mediation model whereby insecure
attachment mediates associations between earlier trauma and
dimensions of voice hearing (68). Finally, in the largest study
examining attachment profiles in psychosis to date, data from

588 participants who met criteria for non-affective psychosis
showed that a disorganized attachment pattern was associated
with a higher proportion of sexual and physical abuse and more
severe positive symptoms compared to other attachment pat-
terns (69), suggesting that disorganized attachment is a more
putative attachment style compared to other types of attach-
ment for positive symptoms. However, despite relatively robust
evidence of associations between earlier relational trauma and
attachment, it is important to note that not all people who have
experienced trauma develop problematic attachment patterns
[e.g., Ref. (54)], suggesting that other biological, psychological,
or social resilience factors may be important in predicting later
outcomes including the development of psychopathology and
distressing voices.

Trauma and Dissociation

Despite the popularity of proposals arguing that the apparent link
between dissociation and adverse life experiences may be artifac-
tual, and accounted for by the high levels of fantasy proneness and
other cognitive distortions observed in individuals with dissocia-
tive experiences [e.g., Ref. (70)], there is considerable evidence
suggesting that dissociation is a pervasive psychological sequela
of traumatic life experiences (38). For example, the findings of
cross-sectional studies suggesting a robust association between
histories of childhood abuse and adult dissociation [e.g., Ref. (71)]
have been corroborated by a growing number of prospective inves-
tigations and studies that sought objective confirmation of self-
reported trauma histories [for a review, see Ref. (38)]. Although
heightened dissociation has been linked to a wide range of
traumatic life experiences, empirical studies indicate that the risk
of experiencing pervasive dissociative symptoms is particularly
elevated in individuals exposed to severe interpersonal traumas,
such as acts of abuse, maltreatment, or victimization perpetrated
by close family members or significant others. For example, the
findings of studies conducted in the context of Betrayal Trauma
Theory, a theoretical model that views dissociation as an adap-
tive response that minimizes the distress and conflict faced when
perpetrators are also the very same persons and/or institutions
on which the victim depends for his/her survival or well-being
(72), suggests that associations between dissociative phenomena
and interpersonal traumatic experiences characterized by high
interpersonal closeness is particularly robust relatively to those
betweendissociationand other typesoftraumas[e.g., Ref. (73,74)].
In the light of this evidence, traumatic events that occur in the
context of salient attachment relationships can be regarded as
particularly influential to the development of dissociation and
related phenomena, including hallucinatory experiences, as
explained in subsequent sections.

Recent meta-analytic studies indicate that dissociative experi-
ences are common among people experiencing psychosis (75),
a finding that is not surprising in the light of the plethora of
evidence reflecting high prevalence of interpersonal traumatic
life experiences in this clinical population [e.g., Ref. (46)]. Several
empirical studies suggest that the heightened levels of dissocia-
tion reported by people with psychosis relative to non-psychiatric
controls are explained by trauma exposure [e.g., Ref. (46, 76, 77)],
and therefore are unlikely to simply be a byproduct of psychotic
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symptoms presence. Similar findings were obtained in studies
that specifically considered samples of clinical and non-clinical
voice hearers [e.g., Ref. (46, 78-80)], with some notable non-
replications (81, 82) that are possibly explained by a number of
methodological drawbacks in these studies [insufficient statistical
power and/or variance in trauma exposure; use of crude measures
of trauma exposure; see Ref. (58)].

Attachment and Dissociation

Liotti (83) suggested that if infants experience interactions with
parents exhibiting frightened/frightening behaviors as a result of
their own unresolved loss or trauma this can create long-term
vulnerabilities to dissociative disorders. Liotti (48) proposes
that disorganized attachment in infancy reflects incoherent and
confusing emotional and behavioral coping strategies in which
the person is unable to resolve the conflict between simultane-
ously seeking safety from their attachment figure and avoiding
distress from them. Liotti (48) suggests that in adulthood, when
faced with a stressor, these incoherent coping strategies are acti-
vated causing reactions that mirror dissociative experiences in
which an individual is unable to coherently integrate memories,
consciousness, and self-identity. Although a detailed discussion
of the neurobiology of attachment and the neurological effects
of trauma is beyond the scope of this paper, it is possible that
repeated exposure to relational traumas in childhood results in
oversensitivity to threat in the context of later stressors, as smaller
hippocampal and frontal volume lead to a predominance of
amygdala-driven processing rather than hippocampal or frontal
cortex-driven processes (84).

There is evidence of associations between reports of parental
loss and later dissociation/absorption in offspring (83, 85). Pro-
spective, longitudinal studies have found similar results in terms of
developmental pathways to dissociation [e.g., Ref. (56, 57, 86, 87)].
For example, Ogawa et al. (57) examined dissociative behaviors
and their relation to self-organization in 168 young adults at high
risk of poor developmental outcomes due to poverty using a lon-
gitudinal design, which assessed traumatic life events, attachment
quality, adaptational functioning, and dissociative symptomatol-
ogy at five time points from birth to 19 years. In addition to age of
onset, severity, and chronicity of trauma, disorganized and avoid-
ant attachment to parents was a significant predictor for scores
on all the measures of dissociative phenomena. Surprisingly, few
studies have investigated associations between adult attachment
and dissociation. One study investigating PTSD and dissociation
in victimized female college students with and without a history
of childhood abuse found that self-reported secure attachment
style was negatively related to dissociation as measured by the
DES [the most widely used questionnaire measure of dissocia-
tive experiences (34)], and self-reported preoccupied and fearful
attachment were positively associated with dissociation (88).
When victimization/abuse and the four attachment scores were
entered into the same model, only fearful attachment uniquely
contribution to dissociation. Dismissing-avoidant attachment was
not significantly related to dissociation. The authors propose that
their findings are consistent with Liotti’s (83) view that dissocia-
tion is better understood as a form of fear-based disorganization
rather than emotional detachment. Although the study did not

directly measure disorganized attachment, it has previously been
argued that fearful attachment as assessed on self-report adult
attachment questions has conceptual overlap with the concept of
disorganized attachment in infancy and unresolved attachment
on the Adult Attachment Interview (AAI) (32).

Dissociation, Source Monitoring, and
Voices

There have been several proposals arguing that dissociation
could represent a candidate process to explain the well-replicated
association between trauma and the predisposition to experi-
ence psychotic symptoms, in particular hearing voices [e.g., Ref.
(45, 89, 90)]. In recent years, a growing body of cross-sectional
studies has examined the association between dissociative
states and voice-hearing experiences across several clinical and
non-clinical populations. Our recent systematic review and
meta-analysis of this literature found robust associations between
voice hearing and dissociation, which were observed not only in
research with individuals with a diagnosis of schizophrenia and
related psychoses but also in PTSD, DID, and non-clinical studies
(58). There is also growing empirical evidence suggesting that dis-
sociation mediates the relationship between childhood trauma
and the proneness to hearing voices, a finding that has been
already been independently replicated in both clinical (46, 79, 91)
and non-clinical samples [e.g., Ref. (91, 92)]. In a recent prospec-
tive study, Geddes et al. (93) found that peritraumatic dissocia-
tion (meaning, the extent to which the victim dissociated during
the traumatic event), in conjunction with other peritraumatic and
trauma-related psychological variables, predicted the onset of
hallucinatory experiences in survivors of interpersonal assaults.
The exact processes through which dissociation might lead to the
formation of hallucinatory experiences, and the extent to which
the cognitive underpinnings of dissociation interact or overlap
with those that promote hallucinatory experiences, remain a
matter of theoretical debate as very few empirical investigations
have attempted to tackle these research questions. In a rare study
of this kind, Varese et al. (46) tested service users with psychosis
on self-report measures of dissociation and experimental meas-
ures of reality discrimination (source monitoring). In this study,
hallucinating individuals reported significantly higher levels of
dissociation compared to both service users who were currently
hallucination-free but had suffered from hallucinations in the
past (in other word, individuals whose hallucinations were in
remission), and service users with diagnoses in the schizophrenia
spectrum who had never experienced hallucinations at any point
of their lives. In contrast, the analyses of reality discrimination
data indicated that the performance of hallucinating individuals
and remitted hallucinators was significantly (and equally) more
biased relative to service users who never experienced hallucinated
perceptions. These findings suggest that heightened dissociation
only characterized participants who were currently suffering from
hallucinations rather than representing an enduring trait, whereas
reality discrimination difficulties could be regarded as a trait-like
vulnerability present in both current and remitted hallucinating
individuals. Additional analyses of these data indicated that dis-
sociation was unlikely to be directly responsible for the reality
discrimination difficulties assessed in the context of this study;
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the reality discrimination scores of service users who presented
with “pathological” levels of dissociative symptoms (94) were in
fact no different than those of “non-dissociative” service users.
Varese et al. (46) argue that this may reflect a possible “two-hit”
model, in which dissociation triggers voices in those vulnerable
to reality discrimination (or source monitoring) difficulties. In
the lack of better evidence, the current representation of the CAV
model reflects and incorporates the findings of this study, but we
recognize that further investigations in this area are required to
corroborate or clarify the interplay between dissociation and the
cognitive underpinnings of hallucinatory experiences.

Attachment and Voices

There is substantial evidence that insecure attachment increases
vulnerability to the development of mental health problems (28).
For example, there is evidence from prospective research that
insecure attachment increases vulnerability to PTSD (95) and
mediates associations between childhood maltreatment and later
anxiety and depression (96).

More specifically in the context of psychosis, Ponizovsky et al.
(97) and Berry et al. (98) investigated adult attachment and symp-
toms in participants diagnosed with schizophrenia or related
psychoses. Both research groups found associations between
attachment anxiety and voices, but Ponizovsky and colleagues
(97) also found relationships between attachment avoidance and
voices. Bentall et al. (99) explored the issue of symptom specific-
ity by examining relationships between childhood adversities
and both paranoia and hallucinations with data from Adult
Psychiatric Morbidity Survey. Using analyses that controlled for
the covariation between paranoia and hallucinations, the authors
found that childhood rape was specifically associated with
hallucinations whereas being brought up in institutional care
was associated with paranoia, but not with hallucinations. The
authors argue that severe trauma increases vulnerability to voice
hearing, whereas attachment disturbance increases susceptibility
to paranoia. Wickham et al. (100) explored associations between
attachment, paranoia, and hallucinations in people diagnosed
with a schizophrenia-spectrum disorder and non-clinical con-
trols. Similar to the findings of Bentall et al. (99), attachment was
not correlated with hallucinations when controlling for paranoia.

However, research to date has focused on insecure attachment
patterns and their association with psychotic symptoms as a
disorganized attachment pattern has been difficult to measure
using self-report measurement tools. However, researchers have
long made conceptual links between disorganized attachment
and voice-related distress, suggesting that high scores on the two
organized attachment dimensions likely reflect a disorganized
attachment pattern. Yet, specific correlates of disorganized attach-
ment more specifically have only very recently been investigated.
To the best of our knowledge, there are two studies that have
attempted to explore disorganized attachment and voice-hearing
correlates.

Using a covariance modeling approach to explore associations
between attachment and non-clinical psychotic phenomena,
MacBeth et al. (101) found that paranoia was predicted by an
“organized” model consisting of attachment anxiety, avoidance,
and interpersonal distancing strategies, whereas hallucinations

were predicted by a more complex model represented by a
combination of attachment anxiety and interpersonal affiliating
strategies with attachment avoidance and interpersonal distanc-
ing strategies. The authors argue that the hallucinations model
characterizes the contradictory and competing interpersonal
strategies of a disorganized attachment pattern.

Bucci and colleagues (69) combined observations of 588
psychosis patients on the Psychosis Attachment Measure (98),
the most frequently used self-report attachment measure in
psychosis research, to examine associations between attach-
ment patterns and positive psychotic symptoms (hallucinations
and delusions). In line with CAV predictions, Bucci et al. (69)
found that those with more frequent reports of trauma history, in
particular sexual and physical abuse, and more frequent positive
psychotic symptoms, were assigned to a disorganized attachment
class using latent profile analysis.

Attachment, Beliefs about/Ways of
Relating to Voices, and Voice-Related
Distress

Berry et al. (102) explored associations between attachment and
the nature of the person’s relationship with voices. The authors
found evidence of associations between avoidance in attachment
relationships and themes of rejection, criticism, and threat in
relationships with voices. This study was novel in investigating
attachment and voice hearing but was limited by the fact that
themes from symptom assessments were used to derive the
content of voices; participants were not specifically asked about
the nature of their relationships with voices.

In a sample of 44 voice hearers, Robson and Mason (103)
found that avoidant attachment was associated with voice
intrusiveness (voice perceived by hearer as intrusive) and hearer
distance (hearer relates to their voice from a position of distance),
and anxious attachment was related to voice intrusiveness and
hearer dependence (hearer relates to their voice from a depend-
ent position). Furthermore, the relationship between insecure
attachment and voice-related distress was mediated by voice
malevolence and omnipotence. In a similar study involving 55
voice hearers, Pilton et al. (68) found that anxious attachment
was associated with voice-related severity and distress and fur-
ther dimensions of voice hearing including: voice omnipotence,
voice dominance, voice intrusiveness, and hearer dependence,
but there were no associations between avoidant attachment and
voices. Pilton et al’s (68) mediation analyses showed that anx-
ious attachment mediated the relationship between childhood
trauma and voice dimensions including voice-related severity,
voice distress, voice malevolence, voice omnipotence, voice
resistance, and hearer dependence. Consistent with Robson and
Mason’s (103) research, further mediation analyses also found
that the relationship between anxious attachment and voice-
related distress was mediated by beliefs about voices including
voice malevolence, voice omnipotence, and voice resistance.
These findings suggest that anxious attachment may have a direct
effect on voice-related distress but also influence voice-related
distress via negative beliefs about voices and maladaptive ways
of responding to voices.
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The idea that people form specific attachments with voices also
raises the question whether or not relationships with voices can
be conceptualized as attachment relationships. There is evidence
that, for some people, voices do provide a source of comfort from
distress as well as companionship and that people anticipate and
experience a sense of loss following reductions in voice hearing
and when their voices are not present (104, 105). Speculatively,
it may be particularly likely that voices take on an attachment
quality if other social relationships diminish following the onset
of psychosis.

THE ADDED VALUE OF THE MODEL

We recognize that there may be multiple routes to voices, but our
model aims to clarify the nature of one of these possible pathways.
The unique aspect of the CAV is the concept of attachment, and
specifically the role of disorganized attachment and dissociative
processes, in helping to explain the association between trauma
and voice hearing. Although previous theories have highlighted
the importance of trauma-related dissociation in voice hearing,
one of the strengths of attachment theory is that it not only
highlights the role of overtly abusive events but also emphasizes
the role of more subtle childhood experiences in influencing the
way individuals manage distressing emotions and relate to other
people (106), which in turn may also influence susceptibility to
voices.

A further advantage of the CAV is that it integrates vulnerabil-
ity and maintenance distress models of voice hearing. Within the
model disorganized attachment patterns increase vulnerability
to hear voices, but secondary attachment strategies including
insecure avoidant and anxious styles attachment styles influence
belief appraisal processes, affect emotional regulation strategies
and interpersonal relationships with both others in the social
world and voices, once voices develop. Relatedly and perhaps
less well articulated in the literature is the notion of secure
attachment. Our own data suggest that a substantial proportion
of people with psychosis have secure attachment styles (69), and
our model predicts that such individuals would develop more
psychologically healthy ways of thinking about and relating
to their voices and seeking support from others in their social
world, including mental health services. The CAV therefore has
the potential to predict resilience to distressing voices as well as
vulnerability and maintenance.

LIMITATIONS AND FURTHER RESEARCH

Further research is needed to investigate associations between
specific childhood adversities and attachment, including disor-
ganized attachment, which is not well captured by self-report
measures of attachment styles. Bucci et al. (69) describe using a
simple self-report measure of attachment to derive a measure of
disorganized attachment using latent class analysis, but arguably
we need processes for measuring disorganized attachment that
more directly assess the concept and are more feasible to use in
the context of large research studies than the AAI (107).

A more nuanced understanding of dissociation is also needed
in the psychosis literature. Current definitions of dissociation

are rather global and general whereby dissociation has tradi-
tionally been conceptualized as a unitary phenomenon (37).
For example, the broad use of the term dissociation is often
used to describe experiences ranging from relatively benign
forms of psychological disengagement (e.g., absorption) to
more pervasive dissociative experiences such as derealiza-
tion, depersonalization and identity alteration. However, the
concept of a dissociative continuum has been criticized for
being overly generic (37). For example, Holmes et al. (36) argue
that there are two different kinds of dissociation: detachment
and compartmentalization. Detachment is defined as a state
of consciousness that is removed from everyday experience
and caused by a neurobiological response to threat (108).
Compartmentalization is defined as an inability to deliberately
control cognitive processes or behaviors that would normally
be controllable and is caused by disturbances in processes
underlying consciousness and mental control (109, 110). It
is as yet unclear if disorganized attachment predisposes indi-
viduals to develop specific dissociative phenomena. Similarly,
it is unclear which aspects of dissociation are important in
determining the development of voice hearing. Whereas
existing measures, such as the DES (34), might be regarded
as well suited for the assessment of prototypical examples of
dissociative detachment (e.g., experiences of depersonalization
and derealization), no comprehensive measure of dissociative
compartmentalization has been developed yet. This line of
research will require the development of novel, purposely
designed and psychometrically robust measures to assess dis-
sociative detachment and compartmentalization. Furthermore,
existing research has predominantly conceptualized AVHs
as a unitary construct, despite indications that they may be
phenomenologically heterogeneous experiences. Like in the
case of dissociative experiences, researchers have proposed
the existence of phenomenologically distinct subtypes of
hearing voices, which are possibly characterized by different
psychological underpinnings and might require different
treatment approaches [e.g., Ref. (111-115)]. Research carried
out to identify these phenomenologically distinct subtypes
is, however, in its infancy. As this line of research develops, it
will be possible to clarify whether the psychological processes
outlined in the CAV model are applicable across different types
of voices, or may be particularly implicated in certain subtypes
(e.g., dialogical voices characterized by a specific identity, as
voice hearers may be particularly prone to respond to these
voices according to their attachment styles).

Finally, there is a growing call to examine resilience factors
within the context of trauma and voice hearing. Secure attach-
ment, which is shaped by biological, psychological, and social
influences, may be an important resilience factor that both influ-
ences the likelihood of experiencing dissociation in response
to trauma and/or how adaptively people respond to the voice
hearing once it develops. Indeed, evidence that secure attach-
ment is a potentially important resilience factor in preventing
the development of PTSD following exposure to trauma (95),
suggests it would be important to examine if these findings gen-
eralize to other trauma-related symptoms, such as dissociation
and psychotic symptoms.
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CLINICAL IMPLICATIONS

The model presented here has a number of clinical implica-
tions. First, the proposed model highlights the importance of
asking voice hearers about their histories of relational trauma
and experiences in attachment relationships (116, 117). Staff
are likely to need further training and supervision in how to
sensitively ask about, and response to, distressing disclosures of
abuse and neglect in a psychologically informed way (117, 118).
The CAV also emphasizes the overlap between relationships with
voices and broader social relationships. This has the advantage
of normalizing voice hearing and suggests that therapeutic
strategies that have been shown to improve relationships in the
social world might also be beneficial in voice hearing (119). In
addition, Bowlby (120) conceptualized the therapeutic relation-
ship as an attachment relationship and argued that effective
psychotherapeutic intervention can provide an alternative inter-
personal experience termed “corrective emotional experience,”
affording individuals the opportunity to develop a broader range
of interpersonal behaviors. Therapist sensitivity, responsiveness,
reliability, and consistency are key to the development of a secure
therapeutic base. In the context of voice hearing, once a “secure
base” has been established and the person is willing, individu-
als may feel more comfortable to explore and process the links
between previous relationships and relationships with voices.
Perhaps most fundamentally, the possible role of attachment in
voice hearing highlights the likely benefits of interventions that
help children foster secure attachments and therefore stronger
resilience to voice hearing in the first place. Indeed, randomized
control trials demonstrate the effectiveness of attachment-based
interventions for maltreating families (121). If disorganized
attachment is critical in the developmental pathway of voice hear-
ing, early identification of this vulnerability is crucial as working
with a disorganized attachment patterns takes time, consistency,
and persistence. Reliable and consistent boundaries are essential;
consistent and predictable staff members and service response to
incidents over time are needed to make it possible to develop a
corrective attachment experience for individuals (122).

Given the finding that a significant proportion of voice hear-
ers do have secure attachment styles [e.g., Ref. (69)], identifying
resilience factors and adopting a strengths-based approach may
also be important in clinical work and intervention development.
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INTRODUCTION AND PROPOSAL

Schizophrenia has traditionally been viewed as a unitary diagnostic entity with a single neuropatho-
genesis (1). However, classification is evolving and schizophrenia is now given less importance
in DSM-V (2), with the proposal that schizophrenia spectrum disorders better capture varying
manifestations of psychotic symptoms (3). Recent research has pointed to a role for traumatic pre-
disposition in many forms and time points in symptom development. For the first time, four clinical
manifestations relating to traumatic vulnerability, trigger, and treatment implications are discussed.
Symptoms will be referred to as psychosis, as this has been has been considered an accepted societal
term to describe experiences such as hallucinations and delusions (4). However, the focus will remain
on symptom presentations seen in schizophrenia spectrum disorders, as the purpose of this piece is
to challenge schizophrenia as a unitary diagnostic concept.

SUBGROUP 1: TRAUMATIC PSYCHOSIS

This first clinical manifestation considers the “classical” association between trauma and psy-
chosis, by referring to childhood trauma leading to an overt traumatic and coexisting schematic
vulnerability (5, 6). This increases the risk of the emergence of psychotic symptoms in response to
later triggers. In addition to the chronicity and multiplicity of the childhood abuse or neglect expe-
rienced (7), other factors have been linked with increased risk, such as perceived intent to harm
from the victim’s perspective (8), the closeness of the relationship between victim and perpetrator
(9), and whether the victim is older than 12 or 16 years (9, 10). This indicates why childhood abuse,
neglect, and bullying can be particularly harmful. Neurobiological research suggests childhood
abuse is more likely to affect brain-derived neurotrophic factor expression, leading to dysregula-
tion of the HPA axis and associated dopamine changes (11, 12) giving a putative marker for this
subgroup. A meta-analysis supported the existence of traumatic psychosis by suggesting that if
childhood abuse was eradicated, then one-third of adult psychosis would not occur (13).

When these individuals present with psychosis, they are more likely to experience positive
symptoms (14). This includes a broad spectrum of hallucinatory experiences often congruent with
the trauma history (e.g., somatic, olfactory, gustatory, visual, and auditory hallucinations), and
also dissociative phenomena and higher levels of depression, anxiety, guilt, and shame (7, 15-17).
From clinical observation, secondary substance misuse to self-manage symptoms and severe weight
loss or gain as a somatic defense to help prevent further trauma, can occur. Re-traumatization is
almost always present, as the trigger for psychosis is either directly congruent with earlier trau-
matic experiences, or threatens compensatory schema. For example, delusional formation can be
protective of schematic beliefs developed in response to trauma (18), whereby life events threaten
compensatory schema and lead to the development of delusional mood followed by delusional
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perception (19). Resulting psychotic symptoms can either be a
direct or metaphorical representation of the earlier trauma (20),
such as the relationship between paranoid ideas with prominent
hypervigilance and formulation congruent themes of punish-
ment and surveillance. Diagnoses can be unstable (i.e., schizoaf-
fective disorder, schizophrenia, borderline personality disorder,
dissociative disorders), given the presence of dissociation and
self-harm in this subgroup. Markers of this group can be present
prior to trauma disclosure. For example, the occurrence of non-
epileptic attacks, which typically abate as disclosure proceeds, is
a clinical observation that could be considered a dissociative and
conversion phenomenon.

Evidence has suggested this could be a subgroup of people
who respond poorly to antipsychotic medication (21) but could
be a viable target for various psychological treatment options,
including expert cognitive behavioral therapy (CBT), which
can lead to stabilization and recovery (22). Techniques include
building trust, scaffolding of activities, introducing effective
coping strategies as well as grounding and stabilization, psych-
oeducation around dissociation, and techniques for regulating
emotions. Crucially, the development of a maintenance formula-
tion linking past trauma with present triggers and threat (23) is a
subsequent stage in therapy, as this link has often not been made
by the patient. Highlighting the timeline of events and symptoms
and gradually working toward insight into emotional hotspots,
particularly guilt and shame, can be longer term therapy targets.
This enables reliving or restructuring to proceed, at a pace which
can be tolerated by the patient, but it must be considered this may
never be processed if too painful.

SUBGROUP 2: NEURODEVELOPMENTAL
PSYCHOSIS

The second subgroup is characterized by those who appear to
have a chronic and pervasive vulnerability that is genetic and/
or organic in nature. For example, research has suggested a
link between the C4 gene and excessive neural pruning dur-
ing adolescence, which has been linked to the development
of psychosis (24). This group could be broadened to consider
vulnerabilities posed by neurodevelopmental disorders, but this
discussion is beyond the scope of this paper. As children, these
individuals may be recognized by teachers, as being socially iso-
lated, displaying clumsiness, and suppressing emotional needs.
Persistence of these behaviors can lead to alogia/communication
difficulties, poor concentration and memory, affective blunting,
poor self-care, and reduced motivation, which traditionally could
be interpreted as negative symptoms. Given these difficulties,
individuals could be at risk of homelessness, or poor quality
accommodation, and hence more vulnerable to victimization. As
a result, this can increase vulnerability to post-traumatic stress
disorder (PTSD), which may occur as a secondary phenomenon
of the trajectory of psychosis (25). Unfortunately, substances can
be used to self-medicate symptoms of PTSD in this subgroup.
Research has reported increased relative risk of substance abuse
in those with PTSD (RR = 4.9), even when compared to people
who have experienced trauma but do not have PTSD symptoms
(RR =2.0) (26).

It is important to consider Maslow’s Hierarchy of Needs (27)
before commencing treatment as it is crucial to stabilize basic
needs, such as sourcing appropriate accommodation and com-
munity care, before attempting to address higher level psycho-
logical needs. One opinion is that antipsychotic medication can
be efficacious for this group and psychosocial interventions such
as family therapy, social skills training, and cognitive remediation
may be as effective as CBT. The development of graded activities
and approaches such as anxiety management, activity scheduling,
and social skills training can allow a gentle cognitive restructur-
ing approach to take place over a period of sessions, with variable
length and duration. The presence of PTSD in this subgroup can
be difficult to detect, but should be enquired about in all cases.

SUBGROUP 3: PSYCHOTIC PTSD

The third subgroup refers to the symptoms of PTSD developing
prior to the onset of psychotic symptoms. This type of psychosis,
similar to the traumatic psychosis subgroup, is triggered by
trauma, but the symptoms may be a response to an initial trauma
of any nature (rather than re-traumatization) and the symptoms
of PTSD predate the emergence of the symptoms of psychosis
(28). For example, individuals in the traumatic psychosis
subgroup may develop a voice that resembles a flashback in an
auditory modality, but the initial presentation in this subgroup is
more like typical PTSD symptoms. Flashbacks and nightmares,
resulting in insomnia and increased arousal, are followed by
psychotic symptoms overtly linked to the trauma. For example,
vulnerability to developing psychosis in this subgroup (e.g.,
perceptual phenomena) can be a result of prolonged exposure
to threatening stimuli and extreme hypervigilance, perhaps via
sleep deprivation associated with these symptoms.

Individuals in this subgroup would be expected to respond
to expert CBT directly targeting the PTSD. For example, use of
the cognitive model of PTSD (23) is crucial for introducing the
link between past and current experiences and hence creating
a rationale for trauma-focused intervention as well as quickly
establishing triggers and maintenance factors in the current
environment. In line with evidence-based practice for PTSD
(29), both trauma-focused CBT (TF-CBT) and eye movement
desensitization and reprocessing (EMDR) are viable and involve
work on emotional hotspots (such as shame and anger) along
with cognitive restructuring or imaginal reliving.

SUBGROUP 4: PSYCHOSIS-INDUCED
PTSD

The final subgroup relates to the triggering of PTSD as a result of
acute psychosis (30). This could be owing to loss of insight, lead-
ing to high levels of perceived threat and conviction in distress-
ing delusional beliefs. It could also relate to previous traumas
that have been suppressed, where re-traumatization occurs. For
example, a person on an inpatient ward who tried to abscond
believing that the nursing staff were planning to castrate him,
resulted in a nurse grabbing hold of him and pulling down his
trousers for the purposes of rapid tranquilization. This acted
to confirm his beliefs that he was going to be castrated. If the
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same person had experienced sexual trauma or abuse, this could
result in re-traumatization through activation of existing beliefs.
Both might have resulted in PTSD. Although re-traumatization
is possible in this subgroup, this is different to the triggers
described in the traumatic psychosis subgroup, as the crucial
trigger here is the episode of psychosis, which predates PTSD
symptoms. It is crucial that PTSD is detected and managed, but
quite often this is not the case and a lack of understanding can
act as a powerful maintenance factor for chronicity and relapse
to occur. For example, individuals may become mistrustful of
their own self-awareness and ability to cope, often owing to
a later acknowledgment that they themselves had no insight
into their own deterioration of mental state during the initial
psychotic episode. This can be a powerful maintaining factor in
subsequent episodes owing to high threat sensitivity for percep-
tual/psychotic phenomena.

In addition to TF-CBT for PTSD, there also needs to be
a strong emphasis on making sense of, and understanding,
the experiences of psychosis in the context of the person’s life.
Some psychoeducation around hypervigilance would also be
important, in the context of monitoring bodily experiences and
interpreting these in a particular way (e.g., as in health anxiety).
This should help to inform a robust relapse plan that emphasizes
a balance between recognizing signs of relapse, but also being
aware of hypervigilance to threat and the impact that this can
have on misinterpretation of bodily experiences.

SUMMARY AND FUTURE DIRECTIONS

Four subgroups of traumatic psychosis have been briefly
described in relation to mechanisms of action and recommended
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Traumatic life events (TLEs) have been associated with multiple psychiatric diagnoses,
including anxiety disorders, major depression, PTSD, and psychosis. To advance our
understanding of the complex interactions between forms of adversity as they manifest
across the lifespan, psychosis, and symptom content, we undertook a mixed-methods
investigation of TLEs and psychosis. Our research explored the association between
cumulative exposures, type of TLE, and proximity to the traumatic event and psychosis;
the association between TLEs and clinical symptomology including specific types of
delusions and/or hallucinations; and how qualitative data further inform understanding
of complex relationships and patterns of past trauma and symptoms as they unfold
over time. There were a total of 97 participants in the quantitative study sample, 51
participants with present state psychosis and 46 non-clinical. There were a total of 34
qualitative study participants, all of whom were experiencing psychosis. The quantitative
analysis showed that when comparing persons with psychosis to the non-clinical group,
there were no group differences in the overall total score of TLEs. However, there was
a significant difference in cumulative TLEs that “Happened,” demonstrating that as the
number of TLEs increased, the likelihood of clinical psychosis also increased. We also
found a correlation between lifetime cumulative TLEs that “Happened” and PANSS
five-factor analysis: positive, excitement, depression, thought disorder, activation, and
paranoia scores. The qualitative analysis further built on these finding by providing rich
narratives regarding the timing of trauma-related onset, relationships between trauma
and both trauma-related and religious—spiritual content, and trauma and hallucinatory
modality. Analysis of participant narratives suggests the central role of localized cultural
and sociopolitical influences on onset, phenomenology, and coping and contributes to a
growing literature calling for strengths-based, client-driven approaches to working with
distressing voices and beliefs that centers the exploration of the personal and social
meaning of such experiences including links to life narratives. Findings also underscore
the clinical importance of trauma assessment and trauma-informed care.
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Intersections of Trauma, Structural Adversity, and Psychosis

INTRODUCTION

Traumatic life events (TLEs) have been associated with multiple
psychiatric diagnoses, including anxiety disorders, major depres-
sion, PTSD, and psychosis (1-3). In a recent epidemiological
study, the World Mental Health Survey Consortium found that
over 70% of respondents in the general population endorsed
exposure to at least one TLE, while 30.5% endorsed four or
more lifetime exposures to TLEs (4). Recent meta-analyses have
found that persons with TLE exposure are three times more
likely to experience psychosis than persons with no past trauma
(2) and that TLEs significantly increase the risk for subclinical
psychosis (5).

In addition to research linking trauma to psychosis, multiple
studies have examined the associations between traumatic
experiences and specific symptom domains, including auditory
hallucinations (voices), paranoia and delusions (6, 7), as well as
non-auditory hallucinations (8, 9). Links between trauma and
auditory hallucinations (and to a lesser extent other psychotic
symptoms) have also been investigated in combat and non-com-
bat-related PTSD (10-12), borderline personality disorder (13),
and dissociative identity disorder (14). Several studies have also
sought to unpack the relationship between past trauma exposure
and the content of delusions and hallucinations, consistently find-
ing strong direct and/or indirect links between dominant content,
themes, and past experiences of adversity (15-18). Structural and
community adversity, including migration and ethnic density, are
also significant risk factors for psychosis (19, 20).

In spite of a large body of research linking TLEs to psychosis
and specific symptom domains, mechanisms of action and the
interrelationships between multiple social and environmental
risk factors are still not well understood (17, 21-23). Childhood
adversity, as well as broader lifetime trauma, tends to be
correlated with additional environmental factors, including
prenatal insults [such as alcohol exposure during gestation
(24), poverty/structural adversity', and personal substance
use (25)]. Muenzenmaier et al. (26), have described “complex
trauma reactions” triggered by cumulative social adversities
and TLEs leading to a broad range of presenting psychotic or
psychotic-like symptoms, including dissociation, flashbacks,
hallucinations, and paranoid ideation. Recent debates have
centered on the differences and overlap between dissociative
phenomena, including hallucinations, and psychotic symptoms
as they manifest across traditional diagnostic boundaries [e.g.,
Ref. (15, 27, 28)].

While a number of studies have investigated the role of
migration, far fewer have addressed the relationship between
race, non-migration-related racism, trauma, and psychosis (29)
and found that dissociation only fully mediated the relation-
ship between trauma and psychotic experiences for African-
American (not Hispanic or Asian) young adults; while another
investigation found that rates of adversity were substantially
higher among ethnic minority participants with psychosis

Jones N, Godzikovskaya ], Zhao Z, Vasquez A, Davidson L. Intersecting disad-
vantage: unpacking sub-optimal outcomes within early intervention in psychosis
services. Early Interv Psychiatry (under review).

and that adversity partially mediated the relationship between
ethnicity and psychosis (30). A recent set of analyses utilizing
the National Survey of American Life found that multiple types
of adversity increased psychosis risk in African-Americans,
including neighborhood difficulties and lack of quality edu-
cational options (31). To our knowledge, no previous qualita-
tive studies have explored the intersections between trauma,
psychosis, and symptom content among African-Americans in
the US, although historical and ethnographic work has drawn
attention to significant disparities in diagnosis, treatment, and
social responses [e.g., Ref. (32, 33)].

To advance our understanding of the complex interactions
between forms of adversity as they manifest across the lifespan,
psychosis, and symptom content, we undertook a mixed-methods
investigation of TLEs and psychosis. Coding and analysis of a
separate qualitative sample followed initial analyses of a quantita-
tive sample. A majority of participants were African-Americans,
and the qualitative analyses explicitly focused on the experiences
of African-Americans participants. Our research questions were
as follows:

(1) Isthereanassociation between cumulative exposure, type of
TLE, proximity to the traumatic event, and psychosis?

Is there an association between TLEs and clinical sympto-
mology including specific types of delusions and/or hal-
lucinations and in what ways are trauma and past adversity
reflected in the form and content of participant’s symptoms?
How does qualitative data further inform our understand-
ing of the complex relationships and patterns of past trauma
and adversity and symptoms as they unfold over time?

2)

3)

MATERIALS AND METHODS

This study reports the analyses from a novel mixed-methods
investigation into the intercept of TLEs and psychosis. The first
set of analyses (1 = 97) focuses on quantitative data from a sample
of individuals with and without psychotic disorders recruited
from a large urban university medical center, private referrals,
and community treatment facilities from January 2013 through
January 2015 in Chicago, IL, USA. Participants were recruited
using flyers and direct communication with clinical staff regard-
ing study information from a convenience sample. Participants in
the quantitative arm of the study were administered standardized
measures that are described in detail in Section “Measures Used
to Assess Psychosis and TLEs in the Quantitative Sample.”

The second set of analyses (n = 34) focuses on a set of indi-
vidual interviews (n = 10) and group interviews (n = 24; two
focus groups) conducted with individuals reporting experiences
of psychosis. The majority of these participants were recruited
from a public mental health agency, which serves individuals
with serious mental illness and significant, established disability
also located in Chicago, Illinois during the same time period.
Researchers queried participants about the circumstances sur-
rounding the onset of psychosis; their understanding of the
causes and origins of their experiences; and the content, develop-
ment, and phenomenology of positive symptoms, including the
characterological qualities of any voices.
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Qualitative interviews and focus groups employed broad,
open-ended questions regarding the onset of psychosis or voices;
psychosocial context preceding onset; and current symptoms,
symptom content, and treatment experiences. Formal diagnostic
instruments were intentionally avoided to avoid “clinicalizing”
the interviews, and so diagnosis was only recorded through
self-report. Background information on past trauma was col-
lected with the demographics. Qualitative data were analyzed
using a grounded theory approach (34), which involves focused
interview sampling, transcription and summary, coding of data,
development of conceptual categories, analytic memoing, and
summary of emerging constructs.

Participants

There were a total of 97 participants in the quantitative study
sample, of whom 51 reported present state psychosis consisting
of 35 (36%) persons diagnosed with schizophrenia and 16 (17%)
diagnosed with bipolar disorder with psychotic features, per
consensus diagnosis. Consensus diagnosis was determined by
reviewing all research data and collateral information by the study
personnel that included an Attending Physician, Psychologists,
and a Mental Health Nurse Practitioner. Inclusion criteria for
the study included participants between the ages of 21 and 60.
The clinical sample must have met criteria for schizophrenia or
bipolar disorder/psychosis. A group of 46 (47%) non-clinical
controls, with no history of DSM-IV-TR Axis 1 diagnosis per
the SCID, were also recruited. Exclusion criteria for both groups
included current substance dependence, seizure disorders, and
neurological conditions. All participants, clinical and non-clin-
ical, were reimbursed equally for their time and transportation.
Demographic characteristics for the sample (Table 1) and clinical
metrics were obtained at the study evaluation.

There were a total of 34 qualitative study participants, all
of whom reported either schizophrenia spectrum diagnosis
or bipolar disorder with psychotic features. The majority also
reported past or comorbid diagnoses of PTSD, dissociative
identity disorder, anxiety disorders, and/or major depression.
All participants described current hallucinations and/or delu-
sions during interviews and groups. Demographics are listed in
Table 2. The majority of participants were African-Americans
(23/34; 68%). All participants signed consent forms and agreed to
be audiotaped for research purposes. Interviews and focus groups
lasted from 1.5 to 3 h and were led by an interviewer—facilitator
with personal experience of psychosis, which was intentionally
disclosed as a part of the interview process.

Measures Used to Assess Psychosis and
TLEs in the Quantitative Sample

Multiple clinical measures were employed to examine the rela-
tionship between TLEs and psychosis. The evaluation of forms of
delusions and hallucination was based on the SCID and scored
for lifetime exposure as absent (score of “1”), subthreshold (“2”),
and threshold or present (“3”). The SCID includes an assessment
of forms of delusions (referential, persecutory, grandiose, somatic,
religious, guilt, jealous, erotomanic, control, thought insertion,
thought withdrawal, and thought broadcasting) and hallucina-
tions (auditory, visual, tactile, gustatory, and olfactory) (35).

TABLE 1 | Demographic characteristics of quantitative sample.

Demographic Schizophrenia Bipolar Non-clinical p Value
measure (n =35) disorder with control
psychosis (n = 46)
(n =16)

Sex (male/female) 19/16 7/9 16/30 n.s.
Race 0.02*
African-American 26 13 20
Caucasian 3 3 11
Hispanic 4 0 5
Other 2 0 10

Mean SD Mean SD Mean SD p Value
Current age 42 12.31 47 12.19 38 12.27  0.04*

n.s., not significant.
*0 < 0.05.

TABLE 2 | Demographic characteristics of qualitative sample.

Individual interviews
percent (n)

Demographic measure Focus groups

percent (n)

Sex (male/female) 16/8 4/6
Race

African-American 18 5
Caucasian 2 3
Hispanic 2 0
Other/mixed 2 2

Mean Mean

Current age 41.4 49.1

The Life Events Checklist consists of 17 items that measure
exposure to various TLEs (36). The items consisted of exposure
to (1) natural disaster, (2) fire or explosion, (3) transportation
accident, (4) serious physical accident, (5) exposure to toxic sub-
stance, (6) physical assault, (7) assault with a weapon, (8) sexual
assault, (9) other unwanted or uncomfortable sexual experiences,
(10) combat or exposure to a war zone, (11) captivity, (12) life-
threatening illness or injury, (13) severe human suffering, (14)
sudden violent death, (15) sudden unexpected death of someone
close, (16) serious injury, and (17) harm or death you caused to
someone else or any other very stressful event. For each event,
participants were asked to select one or more event by checking
all that applied along the following continuum: (a) happened to
me, (b) witnessed it, (c) learned about it, (d) not sure, and (e)
doesn’t apply.

The PANSS was scored along a continuum of severity between
one (asymptomatic) to seven (extreme symptom severity).
Analysis was conducted via data reduction strategies guided
by prior empirical studies of symptom domains assessed by
the PANSS (37). Scores were calculated for five factors: positive
symptoms (delusions, grandiosity, suspiciousness/persecution,
and unusual thought content), negative symptoms (blunted
affect, emotional withdrawal, poor rapport, passive/apathetic
social withdrawal, lack of spontaneity and flow of conversation,
and active social avoidance), cognitive disorganization (concep-
tual disorganization, difficulty in abstract thinking, mannerisms
and posturing, disorientation, and poor attention), excitement
(excitement, hostility, tension, and poor impulse control), and
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depression (somatic concern, anxiety, guilt feelings, depres-
sion, and preoccupation). Second, PANSS items that have been
shown to identify related symptom domains in cluster analyses
that assess anergia (blunted affect, emotional withdrawal, motor
retardation, and disorientation), thought disturbance (conceptual
disorganization, hallucinatory behavior, grandiosity, and unusual
thought content), activation (excitement, hostility, tension, poor
impulse control), paranoia (suspiciousness/persecution, hostility,
and uncooperativeness), and prosocial (active social avoidance,
passive social withdrawal, emotional withdrawal, suspiciousness\
persecution, stereotyped thinking, and hallucinations) were also
obtained. Items were pooled in this way based on previous factor
analytic findings (38, 39). Coefficient alpha, for interrater reli-
ability, was between 0.83 and 0.87.

Data Analyses

Demographic data were analyzed using chi-square tests and
analyses of variance (ANOVA). For ANOVAs that yielded sig-
nificant results (alpha level <0.05), Newman-Keuls post hoc tests
were used to identify significant pairwise group differences. We
conducted a binary logistic regression to examine the probability
that cumulative TLEs increased the likelihood of psychosis.
An independent sample f-test was conducted to compare the
association of TLEs and aspects of psychosis. Bivariate spearman
correlations were conducted to determine separate associations
between TLEs and clinical symptomology with particular atten-
tion to forms of delusions and hallucinations between persons
with psychosis and the non-clinical group. All quantitative data
were analyzed using SPSS software version 24.

For the qualitative component of the project, a priori codes
were generated following the associations identified as significant
and/or unexplained in the quantitative analyses. For example, we
explicitly sought to identify and unpack cumulative associations
between diverse traumatic events and broader adversity, a topic
that the trauma measure utilized in the quantitative study could
not address. We also coded the content of participant’s symptoms,
looking for associations between past adversity, trauma, and the
themes of voices and/or unusual beliefs. Transcripts were inde-
pendently coded at different time points to establish reliability.

RESULTS

Quantitative Analyses
Demographic characteristics of the quantitative sample are
presented in Table 1. Group comparisons revealed a significant
difference in race between diagnostic groups, with a larger pro-
portion of African-American participants in the schizophrenia
group relative to both the bipolar/psychosis and non-clinical
groups (x* = 15.38, df = 6, p < 0.02). In total, just over three
quarters (77%) of clinical participants were African-American.
We also found a significant difference in age across diagnostic
groups, showing that participants with bipolar/psychosis were
older than participants with schizophrenia and non-clinical
controls (F,os = 3.282, p < 0.04). There was no significant sex
difference between diagnostic groups or the non-clinical group.
When comparing persons with psychosis (n = 51) to the
non-clinical group (n = 46), there were no group differences in

the overall total score of TLEs exposure (f;s = 0.43, p = 0.67).
However, we did find a significant group difference in the expo-
sure of TLEs that “Happened” to the individual (as opposed to
those who “Witnessed” or “Learned” about the event), showing
that as lifetime cumulative TLEs exposures that “Happened” to
the individual increased, the more likely the individual was to
exhibit symptoms of psychosis (ts = 2.42, p = 0.02). We also
examined differences in exposure of TLEs that “Happened” and
race and found a significant increase in TLEs that “Happened” in
the African-Americans sample (Fs0; = 3.03, p = 0.03) (M = 4.27,
SD =3.19). In addition, we found a significant effect of cumulative
TLEs on psychosis (OR = 1.174; p < 0.02). Thus, as the number
of TLEs increased by one unit, the likelihood of the presence of
psychosis also increased.

Spearman’s correlations between the number of exposures
of TLEs that “Happened” to the individual and clinical symp-
tomology as measured by the PANSS are presented in Table 3.
We found a positive correlation between lifetime cumulative
TLEs that “Happened” to the individual and several, but not
all, PANSS symptom domains, showing that as the number of
TLE exposures that “Happened” increased, the severity of clini-
cal symptomology increased. There was a positive correlation
between the number of TLEs and the following PANSS factor
and composite scores: positive (r = 0.241, n = 97, p = 0.02),
excitement (r = 0.302, n = 97, p = 0.003), depression (r = 0.310,
n =97, p=10.002), thought disorder (r = 0.216, n =97, p = 0.03),
activation (r = 0.266, n = 97, p = 0.008), and paranoia (r = 0.224,
n =97, p=0.03). However, there was no correlation between the
number of TLEs and negative, cognitive, anergia, or prosocial
symptom domains.

We also examined the correlations between the number of
exposures of TLEs that “Happened” to the individual and hal-
lucinations (Table 4). With the exception of gustatory hallucina-
tion, significant positive correlations were found between TLCs
exposure that “Happened” to the individual and all hallucination
modalities: auditory hallucinations (r = 0.196, n = 97, p = 0.05),
commenting hallucinations (r = 0.254, n = 97, p = 0.01), con-
versing hallucinations (r = 0.255, n = 97, p = 0.012), visual hal-
lucinations (r = 0.257, n = 97, p = 0.011),; tactile hallucinations

TABLE 3 | Correlations between “Happened” traumatic life events (TLEs)
and clinical symptomology.

Variables Life Events Checklist (LEC)
1. LEC ~
2. PANSS positive 0.241*
3. PANSS negative 0.113
4, PANSS cognitive 0.180
5. PANSS excitement 0.302**
6. PANSS depression 0.310*
7. PANSS anergia 0.131
8. PANSS thought disorder 0.216™
9. PANSS activation 0.266**
10. PANSS paranoia 0.224*
11. PANSS prosocial 0.139
Spearman’s correlations between “Happened” TLE and forms of delusions.
*0 < 0.05.
*p < 0.01.
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(r = 0.420, n = 97, p = 0.000), and olfactory hallucinations
(r=0.296,n=97, p=0.003).

Correlations between the number of TLEs that “Happened”
to the individual and forms of delusions are reported in Table 5.
We found positive associations between the number of TLE expo-
sures that “Happened” to the individual and 12 specific forms
of delusions, indicating that as the number of TLE exposures
that “Happened” increased, the more likely they were to experi-
ence specific forms of delusions. However, only associations
between the number of TLEs and religious delusions (r = 0.196,
n = 97, p = 0.05) and delusions of control (r = 0.196, n = 97,
p = 0.05) were statistically significant, with an additional trend
in persecutory delusions (r = 0.191, n = 97, p = 0.06). There was
no correlation between the number of TLEs that “Happened”
and delusions of reference, grandiosity, somatic, guilt, jealous,
erotomanic, thought insertion, thought withdrawal, and thought
broadcasting.

Given the highly correlated findings between TLEs in both
religious delusions and tactile hallucinations, we conducted an
independent sample f-test to explore associations between spe-
cific TLEs involving physical and/or sexual assault, unwanted or
uncomfortable sexual experiences, and religious delusions and
tactile hallucination. Interestingly, we found a positive relation-
ship between tactile hallucinations and physical assault (fos = 3.95,
p = 0.000), sexual assault (tss = 4.65, p = 0.000), and unwanted
or uncomfortable sexual experiences (ts = 3.18, p = 0.003). We
also found a positive association between religious delusions
and unwanted or uncomfortable sexual experiences (fos = 1.98,
p=0.05).

Qualitative Analyses

Interviews and focus groups were transcribed verbatim, and a
modified grounded theory approach was used to identify themes
related to the intersections of race, trauma, and psychosis.
Transcripts were comprehensively coded and recoded after a
3-month interval to establish reliability (kappa > 0.90). Findings
revolve around four major thematic umbrellas: (1) developmental
relationships between multiple, intersecting adverse experiences;
(2) variations in the timing of onset related to trauma; (3) trauma,
spirituality, and religious symptom content; and (4) trauma and
hallucinatory modalities.

TABLE 4 | Correlations between “Happened” TLEs and hallucinations.

Variables Life Events Checklist (LEC)
1. LEC ~
2. Auditory hallucinations 0.196*
3. Voices commenting 0.254**
4. Voices conversing 0.255*
5. Visual hallucinations 0.257*
6. Tactile hallucinations 0.420***
7. Gustatory hallucinations 0.125
8. Olfactory hallucinations 0.296**

Spearman’s correlations between “Happened” TLE and hallucinations.
*p < 0.05.

“p <0.01.

**p < 0.001.

Developmental Relationships between Multiple
Adversities

Virtually all participants, and all African-American participants,
described some form of trauma and, in the majority of cases,
multiple forms of adversity, including structural discrimination
and racism that interacted synergistically over the course of child-
hood, adolescence, and early adulthood. Many participants also
reported family members with serious mental illness, poverty,
unstable home environments, neglect, verbal and/or physical
abuse, and disruption of attachment relationships.

o “The voices that I heard was bad ones for the most part. I came
from an abusive background, meaning that my family was
abusive physically, emotionally and sexually. I was raped and
I just heard all these voices. That’s why the doctors thought
initially I had schizophrenia”

o “I'would get very mad at my mother for being gone. For having
passed away. My mother put me in the hospital kind of like my
dad. He was in the same hospital, too. He had a mental illness.
My father was also in jail. He was put into a hospital in the
past too. He was a patient there. He had voices. He often talked
to himself and I would wonder why is he talking to himself?
Who is he talking to? My dad heard voices. I caught him in
that, too, many times talking to himself. Sometimes I would
go to church and people were talking like they heard voices.
Sometimes I would see my father talking about [voices] and
ready to beat me up and he got very angry. He would say, ‘Just
get out of here. Go on back home! He would just get really
agitated...”

o “Since I was like 12, 13 years old, I used to talk to myself,
caught my voices. I didn’t know what it was then. I assumed
it was me, cuz I heard it very early. I came introverted some-
what cuz there’s a lotta violence in the streets. I was more of a
homebody. I think, for me being a homebody, that’s when the
voices got brought up. I just had to entertain myself with the
voices and talking”

Narratives of gangs, substance use, and drug trafficking were
often woven throughout. One participant described learning
(as an older teen) that his mother had been drinking heavily

TABLE 5 | Correlations between “Happened” TLEs and delusions.

Variables Life Events Checklist (LEC)
1. LEC ~
2. Delusions of reference 0.145
3. Persecutory delusions 0.191
4. Grandiose delusions 0.156
5. Somatic delusions 0.109
6. Religious delusions 0.196*
7. Delusions of guilt —0.023
8. Jealous delusions -0.025
9. Erotomanic delusions -0.013
10. Delusions of control 0.196*
11. Delusions of thought insertion 0.147
12. Delusions of thought withdrawal 0.092
13. Delusions of thought broadcasting 0.164

Spearman’s correlations between “Happened” TLE and delusions.
*p < 0.05.
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while pregnant with him, while others described parents with
severe addictions throughout their childhoods, as well as parents
incarcerated for drug-related offenses. Still others indicated pres-
sure from siblings or peers to start using drugs, as well as more
complicated entanglements of money, gangs, and drug use.

 “The kids I hanging with. They got me on drugs. I think it was
a negative factor, negative influence on my life, the kids I was
with. Other than that, I probably wouldn't be doing drugs.
Yeah, definitely drugs is a factor in [my diagnosis]”

o “I was just getting angry, depressed, sad. My parents, I heard
my mother say—she was drinking. She was drinking when
she [...] was pregnant with me. I heard my father was on my
marijuana. Other than them, my mental illness is from both
sides of my family, my father and mother’s side. They both
have mental illness. I'm just sure that I get—I see it in my
auntie, too, on my mother’s side. I see some mental illness with
her and everything. It runs in the family”

« “My mother, she was a heroin addict. I had a problem with
her ‘cause people wanna take advantage of her. That’s where
most my problems start. They pissed me off ‘bout my mother. I
started stickin’ up, stealin’ to start supplyin’ my mother’s heroin
so she wouldn’t have to go out there in the streets. That caused
conflict between me and my brother. Me and him got in a fight
one time. The second time I shot him in the foot. All that’s to
say is that I never had no chance at life—childhood or life”

Among African-American men, a strong subtheme was bully-
ing and/or verbal abuse (often from male members of the house-
hold or male peers) related to perceptions of effeminate behavior.
For example, several participants reported having been bullied
due to perceived homosexuality. Several participants reported
responding to such accusations by engaging in stereotypically
masculine behaviors such as joining a gang or drinking, while
others, publicly or in private, embraced gender minority identi-
ties, with one engaging in same-sex sex work as a teen.

+ “I was bullied, too, in high school and grammar school. I was
bullied. People messing with me and everything, beating me
up. I got jumped on by some gang bangers. Used to pick on me
alot like I don’t know how to defend myself or something. Pick
on me and everything. I know how to protect myself, though.
Iain’t gonna let too many people try to mess me up. My father
said that I was gay. He said, ‘People think you gonna be gay
cuz you don’t have many women around. [But] I wasn’t gay....
I'm not gay.”

The above experiences virtually all unfolded in racially seg-
regated neighborhoods and housing projects with high rates of
poverty, gang violence, and limited access to quality job and/
or secondary education. About half the participants remained
in such neighborhoods and explicitly foregrounded the risks of
violence in their communities as a major factor in their experi-
ences of ongoing treatment and recovery. Just 2 weeks before,
a focus group held at a Chicago South Side drop-in center, for
example, participants noted that, only a few blocks away at a
public park, over a dozen community members (including chil-
dren) had been killed or seriously injured in a day-time drive-by
shooting.

Timing of Trauma-Related Onset

In discussing the relationship between traumatic events and the
onset of psychosis, most participant accounts fell into one of
two categories: childhood onset of voices in the midst of acute
traumatic experiences (e.g., sexual abuse) and older adolescent
or adult onset following a series of adversities (as well as drug or
alcohol use) but that was nevertheless temporally disconnected
from any single traumatic event.

The content and characteristics of voices arising during acute
traumatic events in childhood were generally much more likely
to mirror real-life abusive figure(s). For instance, voices that
began during episodes of severe sexual or physical abuse were
typically verbally abusive, telling participants that they “deserved
what [they] got,” were “whores” or “sluts,” would never amount to
anything and/or never succeed.

o “There’s a lot of voices that I hear. All grown men saying the
same thing over and over. 'm no good, I'm worthless. Kill
yourself. Just repeatedly over and over and over and over by
men”

o “...they keep telling me to kill myself. ’'m no good. I'm worth-
less. To kill myself repeatedly.”

o “A lot of negative remarks, they ain't gonna amount to being
nothing, they gonna grow up to be nothing, you're a failure,
and all that stuft”

One participant with trauma-onset voices described her voices
as “glued to your experience through childhood experience” In
spite of hearing voices from an early age—typically beginning in
early to mid-childhood within this subgroup—most participants
reported not receiving a diagnosis of (or treatment for) a psychotic
disorder until a much later time point. It was generally ambiguous
whether these later diagnoses were exclusively tied to voices, or
in fact stemmed from the addition of later onset symptoms and/
or functional disability.

For those with later onset and multiple forms of adversity
and associated risk taking (substance use, drug trafficking, and
participation in street gangs, as described above), connections
between psychotic symptoms and particular experiences were
less clear—e.g., it was far less common for participants to report
voice or symptom contact that amplified or re-played a particular
event and associated interpersonal exchanges (such as the mes-
sages of an abusive figure). Themes consistent with participants’
lives and broad experiences of individual and community adver-
sity and discrimination were nevertheless common, for example,
delusions involving gangs or pimps or demonic voices tempting
participants to use drugs or engage in illegal activities.

Trauma and Religious-Spiritual Content

The majority of participants described multiple entanglements
between religious faith, spiritual beliefs, and their experiences
of psychosis and adversity. Examples ranged from distinct voices
that reflected demonic forces, or a G-d or Jesus-like messianic
figure, ostensible delusions of reference involving messages from
G-d or the devil, automatic thoughts related to participants’
addictions, and perceived temptations as attributable to the devil
while automatic protective thoughts were attributed to G-d; and
the involvement of pastors or other religious figures who helped
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participants make sense of their experiences and distinguish
between those that were divine versus demonic in origin.

o “Well, there are voices from above. I label it as G-d. It's a
noise, but it’s a feeling of ‘T must something’ It is like a voice of
something talking. Sometimes it’s sort of like an amen kind of
a noise. Like a church music kind of noise. That kind of noise.
There are voices within that”

o “I think they’re demons. I think that G-d talks to you and I
think that demons talk to you. When I was drinking and using
drugs, they was always telling me to kill myself. That I wasn’t
worthy, that I didn’t amount to nothing. When I gave my life to
G-d and turned my life over, the devil still tried to come at me.
I would hear his voice, but I also read the bible and I believe
in the word of G-d. I had to choose G-d’s word over what the
devil was tellin’ me. The bible tells me that the devil is a liar.
Whatever he’s tellin’ me that’s negative, he’s tellin’ me to kill
myself, that’s not something that G-d would want me to do”

o “When I go to church and all, they teaches me to tell me why
the voices are talking like that. [Interviewer: Your pastor at
church does?] Yeah, tells me not to listen to the voices telling
me to hurt yourself”

 “I'said that I'll be listening to the preacher preaching, and he’s
telling me which one is—why you shouldn't listen to the bad
side. The bad side try to get you to hurt yourself. He be talking
about teaching em [voices] how to do good things, too, but
he be telling why the bad things be happening, like getting
jumped on or getting beat up a lot. They tell you what spirit
that is telling you to hurt yourself”

Trauma was often tied to these experiences in both direct and
indirect ways. For example, demonic “temptations” (whether
communicated through voices or non-auditory messages) often
involved risk behaviors deeply interwoven with neighborhood
poverty and a lack of supports and access to child and family
services such as drug use, drug trafficking, gang involvement, and
survival sex. Positive voices, even when not explicitly religious or
spiritual in nature, were not infrequently described as forces or
entities, which would protect the participant against adversity or
violence or to reassure them of their core morality or humanity
in spite of “immoral” activities and events they had been exposed
to (or previously participated in).

e “One time I go outside at 2:00 a.m. Somethin’ tells me that
somethin’ ain’'t right. Like you talkin’ to me like it’s a warning
sign. Like you talkin’ to me, that’s the way—that’s how I hear
it. Like you talkin’ to me. I changed my mind. I'm not gonna
catch the bus. I turned around and went upstairs. Where I live
there’s a park across the street. One of the bus stops is right
there. About 2-min long up the steps I heard some shootin As
I look out the window, I saw a body layin’ down and a couple
guys runnin’. The very same bus stop I was gonna catch the
bus at. That'’s why I say it’s a good voice and a bad voice. The
voice that I heard, I feel it was comin’ from G-d. If it was an evil
voice, I feel that I wouldn’t got that notice”

Several participants whose narratives involved accusations
and/or internalized concerns about sinful behavior and/or

stigmatized gender or sexual identit(ies) described various uses
of religious faith or spiritual practice to address their concerns or
reassure themselves that they were (in fact) good, ethical people.

o “Jesus [described as a voice earlier in the interview] reassures
me...that He loves everyone. Regardless of sexual orientation.”
o [Reporting what her voices say]: “I get, “That’s not the right
thing to do, Carol [pseudonym].” [Pause] “You can get through

this day without thinking about going back and using drugs.”

Trauma and Hallucinatory Modality

While participants most frequently described, and spent the most
time discussing, ostensible delusions (particularly paranoia) and
auditory hallucinations (“voices”), altered perceptual or somatic
experiences in other modalities were common. Participants’
descriptions generally revolved less around literal “hallucinatory”
experiences than they did around more existential alterations of
experience and/or “felt presences,” which tended to be subtler and
harder to describe. In many cases, participants reported that such
presences represented ghosts or spirits, generally of deceased
loved ones.

o “A smell like, let’s see—maybe it tastes like you wanna drink
some water cuz I'm dizzy. Almost like a shocking feeling, but
the smell it’s like maybe more like a taste. Maybe it smells like
air, like air” [Q: In some way that’s different from the air that’s
already there?] “Right, it’s not the same. It’s different”

o “I can see my [deceased] aunt and my uncle and you see, I
see them. Yeah, I see a lot of people up there when I look up
[toward the voices].”

o I feel like, like it’s a lifting, sort of like a lifting feeling, like of
something being lifted”

+ “For me it’s more like a feeling, too. Like something that makes
me turn my head. Like something that’s there that I—almost
like a buzz or a tone or something?”

A number of participants connected non-auditory-verbal
experiences directly to G-d or spirituality. For example:

« “It's bothersome and there’s noise, but then it’s like this singing
like this noise, and I feel like G-d, you know, G-d makes these
noises [‘voices’]”

In contrast to the previous themes, direct links between these
non-verbal experiences and trauma were unclear, and no partici-
pant in this sample explicitly described non-auditory experiences
as sexual or violent in nature.

DISCUSSION

The urban experience for African-Americans living in segregated
neighborhoods and/or housing projects often involves exposure
to high rates of poverty, gang violence, and limited access to qual-
ity secondary education and job opportunities (40, 41). Increased
exposure to TLEs tends to be more frequent in low SES and racial
minorities groups (42, 43). In comparison to Caucasians, African-
Americans have reported increased exposure to violent assaults
(44, 45) including gun-related violence (46, 47). Although racial
disparities in access and outcomes are well documented [e.g., Ref.
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(48, 49)], relatively little empirical research has focused on the
complex relationships between trauma and the subjective experi-
ence and phenomenology of psychosis, including symptom con-
tent, within specific ethnic/racial/cultural minority communities
[for exceptions, see Ref. (33, 50)].

The mixed-methods data reported here replicate existing
findings in identifying strong and significant links between
cumulative trauma exposure and psychosis that cut across
traditional diagnostic boundaries (2, 3, 51, 52). We extend
this literature by demonstrating that these findings hold in
our predominantly African-American US sample, where the
relationship between TLE and psychosis may be particularly
relevant due to higher likelihood of TLEs among ethnic
minorities. Increased and more nuanced understanding of the
role that such environmental factors play in the development of
psychotic disorders helps parse the heterogeneous etiology of
these illnesses and possibly points toward more personalized
treatment conceptualizations.

Beyond demonstrating a general link of greater TLEs and
psychosis, we found specific types of psychosis symptoms asso-
ciated with TLEs, including multiple types of hallucinations,
religious delusions, and delusions of control. We further found
that tactile hallucinations and religious delusions were signifi-
cantly correlated with history of unwanted sexual experiences
and, for tactile hallucinations, with past physical and sexual
assault. We discuss these findings and their implications in the
sections that follow.

Our qualitative analyses were designed to further unpack,
potentially confirm, and deepen the findings from the quantita-
tive study. The qualitative findings underscore the complex and
synergistic relationships between multiple forms of individual
trauma (including bullying, harassment, and abuse) as they
unfold against a backdrop of racial segregation, poverty, drug
trafficking, gang violence, and neighborhood disadvantage. In
addition, we report multiple ways in which both individual-level
and neighborhood-level themes and dynamics are reflected in
the form and content of both voices and unusual beliefs. For
example, we found that an array of themes related to participants’
childhood experiences and associated attempts to cope with these
experiences were reflected in both the content of voices and sub-
ject’s interpretations of their meaning and significance.

Cumulative Exposure, Type, and Proximity
to the Traumatic Event and Psychosis

National comorbidity studies and meta-analysis have reported
a potentially causal relationship between cumulative TLEs
exposure and psychosis (26, 53, 54). Our data are consistent
with other studies that show that the overall lifetime TLE
exposure is significantly higher in the African-American
population (47, 55, 56). In turn, our finding that cumulative
TLE exposures that “Happened” to the individual increased
relative to reporting psychotic symptoms is consistent with
existing research, highlighting the likelihood of multiple
exposures amplifying the risk of psychosis beyond individual
stressors alone (5, 25, 57). For example, analysis of the United
States National Comorbidity Survey (NCS; n = 5,782) and the

British Psychiatric Morbidity Survey (BPMS; n = 8,580) found
that after adjusting for demographic confounds, substance use,
and depression, experiencing two TLEs increased psychosis
risk by 3.37 times (NCS) and 4.31 times (BPMS), respectively,
compared to 30.16 times (NCS) and 192.97 times (BPMS) for
individuals reporting five TLEs (58).

The nature of the relationship between collective trauma and/
or socioenvironmental adversity and psychosis indicates that the
urban environment may increase the likelihood of exposure to
TLE in persons who later develop psychosis (59). Our qualitative
findings underscore the synergistic effects of both individual-
and neighborhood-level adversity, with both psychological and
biological components, including exposure to illicit substances
(prenatal and during childhood/adolescence) and chronic back-
ground stress. We suggest that future research needs to more
explicitly model both biological and (ongoing) psychological
mechanisms and associated (adaptive or maladaptive) coping
into early adulthood. Participant narratives also suggest that
neighborhood adversity, particularly threat of gang-related vio-
lence, may be an important maintaining factor for both paranoid
beliefs and voices.

TLEs and Participant’s Symptoms in Form

and Content

Associations between trauma and delusions have been reported
in multiple studies (23, 57, 60). A study conducted by Scott et al.
(12), examining the association between trauma and delusions
found that persons who endorsed any type of delusion were sig-
nificantly more likely to have been exposed to a traumatic event
and that as the exposure to trauma increased, the relative risk
of experiencing delusions increased significantly. Exposure to an
urban environment has been shown to increase anxiety, negative
belief about others, and jumping to conclusions in persons with
persecutory delusions when compared to a non-clinical group
(61). Interactions amongst discrimination, deprivation, stress,
mistrust, social inequality, and lack of social support were pro-
posed as predictors of both affective and non-affective psychosis
(62). Likewise, auditory hallucinations across diagnoses have
been strongly linked to childhood adversity, particularly sexual
abuse (63, 64).

In line with previous research, we also found multiple direct
and/or indirect emotional and thematic links between adversity
exposure and the content of voices and delusions, including
voices that mimicked the sentiments of abusive figures, and
paranoia that reflected community contexts characterized by
poverty, gang, police activity, and near constant background
threat of violence (15, 16, 18). Rather than finding that voices
and delusional beliefs predominantly reflected negative trauma-
linked content, many of our participants reported positive and/
or protective content, including voices perceived to originate
from G-d, Jesus, or protective spirits, findings which are consist-
ent with Jones et al. (65). Our finding that several participants
reported voices as a source of comfort and support also highlights
the need for sensitivity amongst healthcare workers in not treat-
ing hallucinations as unilaterally negative experiences, which
need to be eradicated.
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TLEs, Psychosis, and Spiritual

Experiences

In the existing literature, religious beliefs have been reported as
a source of strength, comfort, and encouragement in manag-
ing psychiatric difficulties related to traumatic events (66, 67).
Religion or spirituality may also provide a framework to under-
stand or bring meaning to the individual who experienced a TLE
(68,69). Religious practices such as prayer or meditation, worship,
and participation in religious services can engender hope and
increased social support among individuals with serious mental
illness (70-72). While not universal, religious/spiritual explana-
tions of psychotic experiences, religious themes, and/or content
(such as hearing the voices of G-d), and faith-based coping and
healing practices (including explicit discussions regarding the
navigation of voices with pastors or preachers) were common.
For many participants, positive religious or spiritual beliefs,
including those entangled directly in their voices and psychotic
experiences, were described as offering advice, guidance, moral
reassurance, and/or fortification against temptations or demonic
intrusions. For at least some clients, these temptations or intru-
sions (for example, commands such as “take drugs,” “shoot him,”
“have sex,” or delusions involving similar themes) were directly
associated with past adversity.

Relationship and Patterns of Past Trauma
and Symptoms over Time

The causative evidence of the association between trauma and
psychosis is the strongest for the manifestation of hallucinations
(73). Experiencing trauma has been shown to increase the likeli-
hood of verbal hallucination fivefold (74). The phenomenological
associations between trauma and hallucinations have shown that
hallucinations with content related to trauma are not only found
in psychosis they may actually shape the themes of the halluci-
natory experience (16, 73, 75). In a recent systematic literature
review of studies investigating voices, the association between
trauma and voices has been explored in multiple realms includ-
ing phenomenology, causal link, neurobiological hypotheses, and
treatment interventions (76). Much of the research emphasis has
focused on the associations between trauma and verbal hallucina-
tions with much less emphasis between trauma and other types
of hallucinations, including tactile or olfactory (77). Our research
examined the association of trauma and all forms of hallucina-
tions. Interestingly, the strongest association was found between
TLE’s that “Happened” and tactile hallucinations, although there
was a positive correlation between TLE and most types of halluci-
nations. Our qualitative data further link the association between
a specific traumatic event such as sexual assault and the onset
of psychosis and draws attention to a potentially traumatogenic
subgroup of patients whose voices began in the midst of acute
trauma in childhood but were later diagnosed with a psychotic
disorder, and a subgroup who, in spite of significant trauma, did
not develop psychosis until early adulthood. This finding further
supports the clinical need of evaluating current and past trauma
throughout the lifespan as symptoms associated with a TLE may
occur during or in close time proximity the event or may not
manifest until much later in life (78).

There are limitations of this study in that both quantitative
and qualitative datasets reported here are cross-sectional and
can only establish correlations and perceived causal connections
rather than empirical causality. In addition, our sample was
predominantly African-Americans living in a particular, notori-
ously segregated urban environment; our qualitative analyses are
meant to deepen our understanding of the interplay of trauma,
psychosis, and spirituality within a particular group and associ-
ated sociogeographic context, not to generalize. We also had no
mechanism for verifying TLE, although it should be noted that
retrospective accounts of adversity amongst psychosis popula-
tions have consistently been shown to be reliable and valid and
are more likely to underreport than overreport TLEs (79-81).

Finally, our findings echo the extant literature in foreground-
ing the importance of childhood adversity, neighborhood
characteristics, and cumulative adversity with response to both
the epidemiology of psychosis and the process of recovery and
healing. Experiences described by qualitative participants were
far from unilaterally negative, and participants consistently
linked the content of symptoms to an array of life events and chal-
lenges. Taken together, these findings foreground the importance
of trauma assessment and conversations aimed at understanding
the role that traumatic experiences have played in clients’ lives, in
the genesis of their mental health challenges, and in the content of
these experiences. From a public health perspective, they add fur-
ther fuel to calls for both research and preventative interventions
aimed at addressing the negative impacts of childhood structural
adversity and neighborhood disadvantage.
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Objective: Recent research has shown high rates of exposure to trauma among people
with serious mental illness (SMI). In addition, studies suggest that psychosis and mental
illness-related experiences can be extremely traumatic. While some individuals develop
full blown PTSD related to these experiences, it has been noted that some may also
experience posttraumatic growth (PTG). However, few studies have examined PTG as a
possible outcome in people who have experienced psychosis.

Method: To further understand the relationships between psychosis and PTG, 121
participants were recruited from community mental health rehabilitation centers and
administered trauma and psychiatric questionnaires.

Results: High levels of traumatic exposure were found in the sample. Regarding our
main focus of study, we observed that people who endured psychosis can experience
PTG, and that PTG is mediated by meaning making and coping self-efficacy (CSE)
appraisal. Psychotic symptoms were found to be a major obstacle to meaning making,
CSE, and PTG, whereas negative symptoms were found to be significantly related to
PTG when mediated by meaning making and CSE.

Conclusion: The current research provides preliminary evidence for potential role of
meaning making and CSE as mediators of PTG in the clinical, highly traumatized popu-
lation of people with SMI who have experienced psychosis. This may have both research
as well as clinical practice relevance for the field of psychiatric rehabilitation.

Keywords: posttraumatic growth, psychosis, psychopathological symptoms, meaning making, coping self-
efficacy

INTRODUCTION

Research has suggested that psychosis and mental illness-related experiences can be extremely
traumatic (1-3). As in the case of traumatic life events in non-clinical populations (4), psychosis
could theoretically also lead to posttraumatic growth (PTG). PTG consists of five facets of growth:
appreciation of life, relating to others, new found possibilities in life (for example, a new career
pursuit following trauma), personal strength, and spiritual change (5, 6). PTG occurs after a trauma,
which may have significant negative impact, but at the same time be the starting point of an emo-
tional and behavioral rebuilding process, through PTG (7). The promotion of PTG may contribute
to the treatment of people who experienced massive traumas such as people with serious mental
illness (SMI) who have endured psychotic symptoms. Although multiple studies have found that
traumas are frequent and repetitive experiences in these individuals (8, 9), and qualitative studies
on the experiences of recovery have reported elements of growth in this population (10, 11), only
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few have explored the possibility of PTG in people with SMI who
have experienced psychosis.

Psychotic symptoms are a common feature of SMI, most
prominent in schizophrenia, but frequently present in other
disorders as well, such as bipolar disorder and major depression.
Individuals who have experienced psychosis are also more likely
to have been exposed to trauma (12) and are more vulnerable
to developing posttraumatic symptomatology (8, 13-16). The
impact of exposure to traumatic events has been found to
worsen the characteristic symptoms of SMI, such as grandiose
or paranoid delusions, hallucinations, anxiety, and depression
and to contribute to general psychopathology (e.g., depression,
anxiety, impaired social judgment, etc.) in psychiatric disorders
such as cognitive deficits, risk taking behaviors, and the experi-
ence of psychosis itself (8, 17-20). A possible explanation to the
adverse impact of traumatic exposure on SMI symptoms is the
“social defeat hypothesis of Schizophrenia” (21). This approach
suggests that long-term exposure to the experience of social
defeat or exclusion can lead to the sensitization of the mesolimbic
dopamine system, whereby exposure to a given stimulus (e.g.,
stressor), may result in an increased response to subsequent
exposures. Continuous humiliation and seclusion, which are
inherent in childhood traumas, such as abuse, can indeed result
in feelings of social defeat, and therefore repeated traumatic
exposure may be one of the reasons of the aggravation of SMI
symptoms (12).

Psychopathological symptoms can appear in the form of
both positive and negative symptoms. Positive (or psychotic)
symptoms can be experienced as severely traumatic on account
of reality distortions such as delusions and hallucinations (3,
22-25), and can contain adverse and frightening, and potentially
traumatic content.

Negative symptoms could also contribute to the traumatic
experiencing of psychosis. These symptoms manifest in a lack of
energy, drive, and interest, which are caused by a basic inhibi-
tion in motivation (26-28). Amotivation is one of the negative
symptom groups and is specifically relevant to the possible trau-
matic sequelae of psychosis. These include anhedonia, lack of
social drive and social isolation, and treatment non-adherence
(8,29, 30). This chain of events might elevate the risk for relapse
and indirectly lead to traumatic experiences that are part of
psychosis (3, 8).

Alongside, the adverse consequences of psychopathological
symptoms are the unique outcome of coping with adversity
(31), namely, PTG. PTG manifests itself after trauma through
one’s thought processes, emotions, and behaviors, and it may
include both a constructive and an illusory aspect (32). PTG is
facilitated by the reduction of emotional distress associated with
traumatic experiences, which allows ruminations to transform
into deliberate thinking about the trauma and its aftermath. As
a result, people may feel that they have changed positively fol-
lowing their traumatic experience (31, 33). In addition, PTG can
also express itself as concrete actions whereby people act in new
and different ways in the face of trauma (34, 35). Although trau-
matic experiences are common in people who have experienced
psychosis—studies have suggested that up to 98% of people who
experienced psychosis were exposed to prior trauma (36), only

a few studies investigated PTG in this population (37-39). Thus,
we still lack the understanding of what might facilitate PTG in
these individuals.

One important factor that may contribute to the development
of PTG is coping self-efficacy (CSE), which has been found to
be positively correlated with PTG (40). CSE is the perceived
or appraised ability to manage one’s personal functioning and
environmental demands following traumatic or stressful events,
through cognitive processes and changes in one’s belief system
(41, 42). These processes can provide a sense of control and actual
control in the face of traumatic adversity, reducing vulnerability
to being overwhelmed by helplessness (42, 43). CSE includes
three dimensions: (a) self-appraisal of coping capabilities; (b)
transformative actions [e.g., the ability to change or maintain
one’s coping style when faced with different challenges (43)]; and
(c) thought control efficacy (i.e., the sense of control people have
over their thoughts, and their ability not to be influenced continu-
ously by cognitive intrusions). Research suggests that the ability
to accept situations that cannot be changed is a major aspect
in adaptation to uncontrollable events, and that the reappraisal
of coping in a more positive light is one path to PTG (32, 44).
An important question is whether individuals who experience
psychosis and therefore might suffer from stereotyped thinking,
delusions, preoccupation, and lack of insight, might be hampered
in their ability to develop self-appraisals, transformative actions,
and the belief in one€’s ability to control one’s thoughts (i.e., CSE),
and therefore possibly PTG.

Another major factor that is both protective and facilitative
of PTG is meaning making. The need to search for meaning
is a basic human tendency (45), which may be activated after
the violation of basic life assumptions regarding oneself and
the world following trauma (46-49). Definitions and measures
of meaning making vary throughout theories (50); however,
all theoreticians agree that meaning is a crucial component in
confronting adversity and promoting growth (51). The inability
to find meaning in life after encountering adverse situations can
result in extreme distress (45). Studies show that individuals
with SMI are capable of searching for and finding meaning (11,
52). For example, Piltch (53) described her recovery process
from major depression, in which finding meaningful roles and
activities (i.e., parenthood and acquiring a profession), was
facilitative not only of recovery, but also had elements that
can otherwise be described as PTG. However, as psychiatric
symptoms may affect meaning making processes (54-56), we do
not know if it affects PTG in individuals who have experienced
psychosis. We therefore posed the question of whether PTG
is contingent upon meaning making and CSE in people who
experienced psychosis.

Trauma, although excruciating, may set in motion a process
of rebuilding and positive change (i.e., PTG). However, yet to be
thoroughly investigated is the possibility of PTG in individuals
who experienced psychosis. To address this issue, we conducted
a study to examine the extent to which PTG occurs and to assess
the possible mediating effect of CSE and meaning making pro-
cesses, in such individuals with SMI. We examined the relation-
ships between positive psychotic symptoms, negative symptoms,
general psychopathology, and PTG, and hypothesized that:
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(a) Positive psychotic symptoms (such as conceptual disorgani-
zation and suspicion/persecution), negative symptoms, and
general symptoms will be negatively correlated with meaning
making processes, CSE, and PTG.

CSE and meaning making processes will be positively cor-
related with PTG and mediate the relationship between
positive psychotic symptoms, negative symptoms, general
psychopathological symptoms, and PTG in people who have
experienced psychosis.

(b)

MATERIALS AND METHODS

Participants

One hundred and twenty-one participants were recruited from
community mental health rehabilitation services of the Israeli
Ministry of Health. To be eligible for the study, participants
had to meet Israeli criteria for having a “psychiatric disability”
severe enough to compromise at least 40% of one’s functioning.
This is determined by a committee, including a psychiatrist and
recognized by National Insurance Institute regulations. The last
registry hospital discharge diagnosis of schizophrenia, of whom
all Israeli rehab service users are part of, has acceptable sensitiv-
ity and specificity assessed against research diagnosis (57); has
acceptable stability over time (58); and captured over 90% of
cases with schizophrenia disorders based on research criteria
in a community sample (59). Inclusion criteria were: men and
women over the age of 18, who had been psychiatrically hospital-
ized in the past, had experienced psychotic symptoms according
to their clinicians and corroborated by the Positive and Negative
Syndrome Scale (PANSS) [(60) —see measures] clinical interview
(administered by the first author) and were eligible to sign an
informed consent.

Potential participants were referred to the study by mental
health professionals in the rehabilitation services. Participants
who wished to take part and met the inclusion criteria contacted
the researcher and signed an informed consent form.

Participants completed the questionnaires and were admin-
istered the PANSS clinical interview, after which they were paid
for their participation. Data were collected by the first author
between May 2014 and October 2014. The study protocol was
reviewed and approved by the University of Haifa ethics board.

Measures

Demographic Data

Factors such as gender, age, education, and marital status were
queried.

Clinical History

Diagnosis and time since last hospitalization were determined
by psychiatrists and other mental health professionals during the
intake procedure.

Traumatic History

The Trauma History Screen [THS (61)] is an 18-item instru-
ment used to screen lifetime trauma history. The THS examines
high magnitude stressors (HMS), traumatic stressors (TS),

and persisting posttraumatic distress, which refers to sudden
events that have been found to cause extreme distress. Items
include natural disasters, interpersonal traumas, military
trauma, etc. For each potentially traumatic event on the scale,
participants indicated whether they had ever experienced it
in a binary (yes/no) format. The THS has been found to be
reliable and have good psychometric properties (61). The THS
was translated into Hebrew, back translated, with any language
discrepancies resolved by a third bilingual person with trauma
expertise. Three psychosis-related items were added, namely:
“Have you ever experienced psychosis?” “Have you been
psychiatrically hospitalized?” and “Do you suffer from serious
mental illness?”

Positive, Negative, and General Symptoms

The PANSS (60) is a semi-formalized 30-item interview used to
assess affective, motor, cognitive, perceptual, attentional, inte-
grative, and interactive functions in individuals with SMI. The
PANSS measures three domains: positive symptoms (7 items;
e.g., hallucinations, delusions), negative symptoms (7 items; e.g.,
blunted affect, social withdrawal), and general symptoms (16
items; e.g., depression, anxiety). The symptoms are assessed on
a 7-point scale that represents the severity of psychopathology
from 1 (absent) to 7 (extreme). The summations of ratings range
from 7 to 49 for the positive and negative scales and from 16
to 112 for the general symptoms scale. The reliability and valid-
ity of the PANSS in Hebrew are well established (62, 63). The
internal consistency of the PANSS in the present sample was good
(o = 0.86). The PANSS interviews were administered by the first
author, an experienced mental health professional, after extensive
clinical training on the scale.

Posttraumatic Growth Inventory (PTGI)

The PTGI (5) is a 21-item scale that assesses positive changes
occurring in response to major adversities. The PTGI is scored
on a 6-point Likert scale, from 0 (“I did not experience this change
as a result of my crisis”) to 5 (“I experienced this change to a very
great extent as a result of my crisis”). The Hebrew PTGI showed
good psychometric properties (64, 65) and was successfully used
in previous studies (66). Cronbach’s « for the PTGI factors in the
present sample was good to excellent (range o = 0.84-0.92). In the
current research, one question was added in which participants
were asked to name the traumatic event to which they referred
regarding their PTG. PTG summation of ratings range from 0 to
105. A cutoff point regarding PTG level was determined as fol-
low: scores of 45 and below represented none to low PTG levels,
whereas scores of 46 and above represented medium to very high
PTG levels.

Coping Self-Efficacy

The CSE Scale (67) is a 26-item scale that assesses the respond-
ent’s confidence in performing coping behaviors when faced with
life challenges and is constructed from three facets: (a) problem-
focused coping; (b) ability to stop unpleasant emotions and
thoughts, and (c) ability to get support from family and friends.
The CSE is scored on a 10-point scale from 0 (“cannot do it at
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all”) to 10 (“certain I can do it when faced with challenges”). The
CSE has been used in several studies worldwide (68, 69) and has
been translated and back translated into Hebrew and English. The
internal consistency of the CSE in the present study was excellent
(¢ =0.93).

Meaning in Life

The Meaning in Life Questionnaire [MLQ (51)] is a 10-item scale
that was used to identify meaning making processes; namely,
the presence of meaning and the search for meaning, on a scale
from1 (“absolutely untrue”) to 7 (“absolutely true”). The MLQ was
used in a variety of studies (70, 71) and was translated and back
translated into Hebrew and English. Cronbach’s o for the MLQ
total score was excellent (ax = 0.90).

Data Analyses

The study hypotheses about mediation were examined regard-
ing (a) PANSS positive, negative, and general symptoms as the
independent variable (IV), meaning making processes (MLQ)
and CSE as mediators, and post-traumatic growth inventory
(PTGI) as the dependent variable (DV). Mediation was exam-
ined with Preacher and Hayes’ (72, 73) bootstrapping procedures
(MEDIATE, SPSS22.0). To avoid the inflation of alpha due to
multiple analyses, the Bonferroni criterion was applied for each
table, resulting in a cutoff of p = 0.008 (0.05/6 = 0.008). Due
to high inter-correlations between the MLQ factors (r = 0.59,
p<0.001) and between the CSE factors (r=0.62-0.80, p < 0.001),
total scores of MLQ and CSE factors were used. Due to moder-
ate inter-correlations between the PANSS factors (r = 0.53-0.65,
p < 0.001), the total score was used in the main analyses. For
exploratory purposes, in the final part of the study, the three
factors were used, each in a separate analysis. Moderate to high
inter-correlations were found between the PTGI factors as well
(r = 0.30-0.67, p < 0.001), but because this measure was the
DV, each factor was used separately. To understand the nature of
marginal relationships found between MLQ and PANSS positive
symptoms, the MLQ was split at the median and the PANSS
positive symptom factor was split into three equal groups, which
were analyzed using a chi-square test.

RESULTS

Descriptive Information

Table 1 summarizes the demographic, clinical, and trauma char-
acteristics of the study sample. The participants were an average
of 43.8-years old (SD = 11.8). Most of them had schizophrenia or
schizoaffective disorder. Over half of the participants (57%, based
upon the traumatic history screen) had previous traumatic expe-
riences; two thirds (66.2%) reported events that caused extreme
distress, and 47.1% of participants reported exposure to continu-
ous TS. The most common HMS were psychiatric hospitalization
(90.1%) and psychotic symptoms (90.9%).

Correlational Analyses
To assess the relationships between the study variables, Pearson
correlations were performed, which are presented in Table 2.

TABLE 1 | Participants’ demographic and clinical characteristics
(N =121).

Variable n %
Gender

Male 56 46.3
Female 65 53.7
Diagnosis

Schizophrenia and schizoaffective 95 78.5
Bipolar with past psychotic symptoms 9 7.4
Personality or affective disorders with psychotic symptoms 17 141

Family status

Single 70 57.9
Divorced/separated/widowed 32 26.5
Married/living in couple relationship 19 15.6
Children

No children 82 67.8
With children 39 32.2
Housing status

Lives independently 24 19.8
Lives with family 37 30.6
Rehabilitation housing services in the community 60 49.6

Employment status
Not working 33 27.3
Working in community rehabilitation factories 88 72.7

Psychiatric hospitalization

Were psychiatrically hospitalized 119 98.3
No hospitalization 2 1.7
Time since last psychiatric hospitalization

Less than 1 year 15 12.4
1-5 years 48 39.7
More than 5 years 28 23.1
More than 10 years 24 19.8
Did not answer 6 5.0

Traumatic history (including multiple experiences)

Experienced more than five high magnitude stressors 106 87.5
Experienced sexual abuse as a child 31 25.6
Experienced violence as a child 47 39.7
Experienced a sudden death/loss of a loved one 81 66.9

Higher PTG was generally related to lower PANSS scores and
to higher meaning making and CSE scores. This was found for
PTG total scores, as well as for most subscales, except for some of
the relationships between PTG and PANSS positive symptoms.
In addition, higher PANSS scores were related to lower meaning
making and CSE scores, whereas higher meaning making and
higher CSE were interrelated. An exception was the marginal cor-
relation between meaning making and PANSS positive symptoms
(p = 0.076; subsequent lowest p value was.081). Correlations
between age, years of education, time of hospitalization, and the
total PTGI score were not significant, nor were gender differences
on any of the measures. Family status had low variance; therefore,
analyses were conducted without the control of background
variables.

To understand the nature of the marginal relationship
between meaning making (MLQ) and PANSS positive
symptoms, MLQ was split at the median [at score 47 (range
10-70)] and PANSS positive symptoms were split into three
equal groups [at scores 16 and 21 (range 9-32)] and analyzed
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TABLE 3 | Mediation analyses for Meaning in Life Questionnaire total, Positive and Negative Syndrome Scale total, and Posttraumatic Growth Inventory
(total and its five dimensions) scores (N = 121).

Dependent variable (DV) Independent variable (IV) Mediator IV to mediator Mediator to DV Mediation effect V4
B (SE) B (SE) B (SE)

PTGl total PANSS total MLQ total —0.29"* (0.06) 0.93** (0.11) -0.27 (0.07) 4,02%**
PTGl relations with others total 0.09** (0.03) —0.08 (0.02) 3.60"*
PTGI new possibilities total 0.25"** (0.03) —-0.07 (0.02) 3.97*
PTGI personal strength total 0.14**(0.03) —0.04 (0.01) 3.07**
PTGl spiritual change total 0.12"*(0.02) —0.03 (0.01) 3.89"*
PTGl appreciation of life total 0.15"*(0.02) —0.05 (0.01) 3.40"*

*p < 0.01, **p < 0.001.

TABLE 4 | Mediation analyses for Positive and Negative Syndrome Scale total, coping self-efficacy total, and Posttraumatic Growth Inventory (total and
its five dimensions) scores (N = 121).

Dependent variable (DV) Independent variable (IV) Mediator IV to mediator Mediator to DV Mediation effect V4
B (SE) B (SE) B (SE)

PTGl total PANSS total CSE total —1.05"* (0.22) 0.26™* (0.03) —0.27 (0.08) 3.53"
PTGl relations with others total 0.07** (0.01) —0.08 (0.02) 3.33"*
PTGI new possibilities total 0.07***(0.01) —0.08 (0.02) 3.85"*
PTGI personal strength total 0.05"* (0.01) —0.05 (0.02) 2.93**
PTGl spiritual change total 0.02** (0.01) —0.02 (0.01) 2.88™*
PTGI appreciation of life total 0.04*** (0.01) —0.05 (0.02) 2.83**

*p < 0.01, **p < 0.001.

TABLE 5 | Mediation analyses for the dimensions of Positive and Negative Syndrome Scale, Meaning in Life Questionnaire total, coping self-efficacy
total, and Posttraumatic Growth Inventory total (N = 121).

Dependent variable (DV) Independent variable (IV) Mediator IV to mediator Mediator to DV Mediation effect V4
B (SE) B (SE) B (SE)
PTGl total PANSS positive symptoms total MLQ total —-0.46 (0.26) 0.99* (0.10) —-0.46 (0.27) 1.71
CSE total —2.08 (0.89) 0.28"* (0.03) —0.58 (0.28) 2.09
PANSS negative symptoms total MLQ total —0.64"*(0.17) 0.93* (0.11) —0.60 (0.17) 3.62"*
CSE total —2.06™* (0.58) 0.26™* (0.03) -0.53 (0.17) 3.13*
PANSS general psychopathology total MLQ total -0.64"*(0.12) 0.96"* (0.11) —0.61 (0.13) 4,77
CSE total —2.32"*(0.43) 0.27***(0.03) -0.62 (0.15) 4.08"*

*p <0.01, *p < 0.001.

using a chi-square test. Results showed that among those with ~ Mediation Analyses
low positive symptoms, 62% reported high MLQ, whereas  To assess the mediating role of meaning in life (MLQ) and
among those with high positive symptoms, only 29% reported CSE between the PANSS (IV) and PTGI (DV), mediation

high MLQ. Among those with moderate positive symptoms,  bootstrapping procedures were used, as mentioned above in the
55% reported high MLQ [x*(2) = 9.17, Cramer’s V = 0.275, analytical strategy section. As the inter-correlations between
p =0.010]. the dimensions of PANSS were high (r = 0.53-0.65, p < 0.001),

To explore which positive symptoms were most strongly  we first assessed the mediated relationships with the five PTGI
related to PTG, we computed the correlation between the sever-  dimensions as the outcomes, and the PANSS total score as the IV.

ity of positive PANSS items and the MLQ. Conceptual disor-  That is to say, mediation was examined for (a) PANSS total score,
ganization (PANSS positive, item #2) was negatively correlated MLAQ total score, and PTGI and its dimensions (Table 3), and (b)
to meaning in life (r, = —0.26, p = 0.004) (i.e., higher conceptual PANSS total score, CSE total score, and PTGI and its dimensions
disorganization was related to lower MLQ). Moreover, suspicion/  (Table 4). Due to the theoretical importance of PANSS dimen-
persecution (PANSS positive, item #6) was negatively related to  sions, they were examined separately, with MLQ total score and
MLQ (r, = —0.18, p = 0.05), whereas grandiosity (PANSS posi- ~ CSE total score. This time, only the PTGI total score was used to
tive, item #5) was positively related to MLQ (r, = 0.18, p = 0.04).  avoid redundancy (Table 5).

The other correlations between the individual positive symptoms Results of the role of MLQ regarding the relationship between
and MLQ total score were not significant. PANSS total and PTGI total and its dimensions showed that MLQ
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mediated the relationship between the PANSS total score and the
PTGI total score and its dimensions. In other words, less severe
symptoms on the PANSS were associated with higher meaning
making (MLQ total score), which in turn were related to a higher
PTG on the PTGI.

Results regarding the mediating role of CSE total on PANSS
total and PTGI total and dimensions showed that more severe
symptoms on the PANSS were related to lower CSE on the CSE,
which in turn were related to a lower level of PTG.

Finally, results showed that both MLQ and CSE mediated the
relationship between PANSS negative symptoms and PANSS
general psychopathology, and PTGI (see Table 5). Results also
showed that lower scores on PANSS negative symptoms and
PANSS general symptoms were related to higher MLQ scores
and higher CSE scores, which were then related to higher PTGI
total scores. However, mediation was not significant for PANSS
positive symptoms and PTGI total score.

DISCUSSION

In the current study, 80% of participants indicated medium to very
high levels of PTG. The mean score on overall PTG was moder-
ately high (M = 63), which is consistent with PTG scores in other
populations such as earthquake survivors (74), bereaved parents
(75), and women with breast cancer (76). Greater severity across
all symptoms (positive, negative, and general psychopathological
symptoms) was associated with worse CSE, less meaning making,
and less PTG. One possible explanation for these associations
may be that distress and distraction, which is associated with the
above said symptoms, can thwart coping efforts and the ability to
develop meaning from experiences, thus hamper PTG. Further
findings, consistent with our hypotheses, indicated that CSE and
meaning mediated the adverse impact of negative symptoms and
general symptoms on PTG among people with SMI who have
experienced psychosis. In addition, screening for traumatic his-
tory elicited elevated levels of traumatic exposure and cumulative
trauma; 87.5% indicated experiencing more than five HMS dur-
ing their lives, 25.6% experienced sexual abuse as children, and
39.7% experienced violence as children. These elevated levels of
traumatic exposure replicate previous research suggesting high
levels of trauma exposure in SMI (9, 77, 78).

As hypothesized, positive symptoms had a significant negative
relationship with CSE and PTG. This may be explained by the
cognitive impairments that often accompany psychotic symptoms
(79), which might be caused by aberrant assignment of salience to
external objects and internal representations (54, 80-82). Indeed,
reality distortions and conceptual disorganization might hamper
cognitive processing (e.g., thoughtful reflection and awareness)
and cause higher levels of distress alongside distressing reap-
praisal processes, which might lead to the development of less
effective coping means (50, 83-85). The accompanying distress
might also elevate the feelings of uncontrollability and arousal
that are inherent to psychotic symptoms (86-88), and further
affect the appraisal of coping efficacy, actual coping (42, 89, 90),
and possibly PTG. Another possible explanation for the nega-
tive relationship between positive symptoms, CSE and PTG, can

stem from a neurocognitive perspective regarding deficits in
executive function, which lead to passive avoidant coping strate-
gies (89, 91) and can thus hamper both CSE and PTG. Finally,
dopaminergic transmission dysfunction in the prefrontal cortex
in schizophrenia and its grave effect on cognitive impairments
(such as difficulties in working memory and decision making)
(80), may also contribute to poor CSE appraisal and difficulties
in experiencing PTG.

As hypothesized, positive symptoms had a significant nega-
tive relationship with meaning. This is consistent with previous
studies reporting maladaptive processes of misplaced meaning
and inaccurate interpretation of external and internal stimulus in
psychosis (92, 93). Positive symptoms such as reality distortion
and conceptual disorganization could hamper normal emotional
processes that allow people to find meaning following adversity.
Normal emotional processing is composed, in part, of self-regu-
lation of emotional disturbances (e.g., anxiety, depression, etc.).
When hampered, difficulties in meaning making might develop
and subsequently hinder PTG. As witnessed by the negative cor-
relation found between conceptual disorganization and meaning
making, cognitive disorganization (as manifested by confusion,
distress, and elevated levels of emotional stress reactivity) might
also affect the emotional and cognitive ability to engage in mean-
ing making (54-56). However, one positive symptom was found
to have positive relationship with meaning (i.e., grandiosity;
PANSS positive, item #5). This raises two possibilities. First, high
levels of grandiosity, such as the belief that one has special powers
or abilities, or is famous or very accomplished, may be associated
with a sense of discovery and relief that incorporates meaning
and the experience of PTG, irrespective of the reality of those
beliefs, reflecting the possible illusory part of PTG. The illusory
part of PTG may thus be conceptualized as a component of PTG
that helps people counterbalance their emotional distress in the
face of trauma (32). Alternatively, high levels of grandiosity may
merely reflect the psychotic symptoms these people still experi-
ence and not PTG.

The results of this study offer support for our hypothesis that
negative symptoms and general psychopathological symptoms
are negatively correlated with meaning, CSE, and PTG. The
relationship between negative symptoms and meaning making
may be explained by deficits inherent in negative symptoms,
such as lack of motivation (28), over estimation of effort required
to achieve goals, and the anticipation of negative outcomes (94,
95). These deficits, in turn, might lead to a lack in drive and
energy to commence meaning making processes and thus might
hamper PTG. Next, consistent with the literature (90, 96) and
as mentioned above, higher levels of negative symptoms were
linked to lower CSE levels. This might be because individuals with
psychotic disorders have difficulty in anticipating pleasure (97,
98). This deficit in anticipatory pleasure might hamper people’s
ability to motivate themselves toward beneficial coping actions,
thereby hampering CSE. This is in line with studies showing
that people with psychosis perceive threats as less controllable,
and that higher levels of negative as well as positive symptoms
are linked to more dysfunctional coping strategies (86, 99, 100),
which might hinder PTG. Additionally, the negative correla-
tions found between general psychopathological symptoms and
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meaning making, CSE and PTG, are in accordance with studies
that found that higher levels of symptoms were related to higher
distress levels, which could hinder the ability to appraise coping
abilities and find meaning in people who experienced psychosis
(90, 101, 102), and therefore impede PTG.

Finally, our findings offer support for the hypothesis that CSE
and meaning making mediate the adverse impact of negative
symptoms and general symptoms on PTG among people who
have experienced psychosis. This is consistent with PTG litera-
ture, which suggests that a certain level of distress (which might
be caused by both negative as well as general psychopathological
symptoms, as mentioned above) is needed to embark on the
journey of meaning making and PTG (31). On the other hand,
this may not be the case when extreme or persistent levels of
distress are evident, as might be seen in our findings regarding
positive symptoms, namely that meaning making and CSE did
not mediate the adverse impact of positive symptoms on PTG.
This might be due to the potentially adverse consequences of
positive symptoms on cognitive and emotional processes (3, 36,
82), which could hamper meaning making, CSE, and ultimately
PTG. In addition, the lack of mediation effect may be due to dif-
ferences among participants regarding when psychotic symptoms
were experienced (i.e., currently or in the past), thus effecting the
ability to experience PTG.

A number of practice and policy-related implications can
be drawn from the current study, including the importance of
addressing traumatic exposure phenomena in rehabilitation
programs for people with SMI who have experienced psychosis.
Indeed, there is a lack of knowledge and treatment for individuals
with SMI who also suffer from high levels of trauma exposure
accompanied with a potential for re-traumatization due to psy-
chosis itself. Considering the high levels of comorbidity found in
this population extant, psychiatric interventions are not adequate
for the treatment of the traumatic aspects of their illnesses. On
the other hand, our findings suggest that even when facing high
levels of symptoms individuals with SMI can experience PTG,
contingent upon their ability to engage in meaning making
processes and positively appraise their coping abilities. Hence,
we suggest that greater emphasis should be placed on teaching
these individuals more effective coping strategies, along with
both broadening the perspective of recovery in mental health
rehabilitation to PTG, and developing interventions promoting
meaning making.

Although the current study has a number of strengths, includ-
ing well-established assessment tools and a good sample size, it
has some limitations. First, external validity might be limited due
to the selection process. Indeed, participation was voluntary and
participants were solely from rehabilitation centers in the com-
munity, which might both bias and limit the generalizability of
our sample. Second, this study was cross-sectional and thus does
not allow tracking of PTG development over time. We therefore
recommend recruiting a large sample for longitudinal studies in
the field of psychosis and PTG, specifically regarding the dynam-
ics of positive psychotic symptoms and PTG. Finally, since the
current study is exploratory in nature, the findings provide only
preliminary data regarding mediational effects and further study
of longitudinal data is needed to confirm it.

ETHICS STATEMENT

The study protocol was reviewed and approved by the University
of Haifa ethics board. One hundred and twenty-one participants
were recruited from community mental health rehabilitation
services of the Israeli Ministry of Health (MOH). To be eligible
for the study, participants had to meet Israeli criteria for having
a “psychiatric disability” severe enough to compromise at least
40% of one’s functioning. This is determined by a committee,
including a psychiatrist, and recognized by National Insurance
Institute regulations. The last registry hospital discharge diag-
nosis of schizophrenia, of whom all Israeli rehab service users
are part of, has acceptable sensitivity and specificity assessed
against research diagnosis (57); has acceptable stability over
time (58); and captured over 90% of cases with schizophrenia
disorders based on research criteria in a community sample
(59). Inclusion criteria were: men and women over the age of
18, who had been psychiatrically hospitalized in the past, had
experienced psychotic symptoms according to their clinicians
and corroborated by the PANSS [(60), see measures] clinical
interview (administered by the first author), and were eligible
to sign an informed consent. Potential participants were referred
to the study by mental health professionals in the rehabilitation
services. Participants who wished to take part and met the inclu-
sion criteria contacted the researcher, and signed an informed
consent form. Participants completed the questionnaires and
were administered the PANSS clinical interview, after which
they were paid for their participation. Data were collected by
the first author between May 2014 and October 2014. The study
protocol was reviewed and approved by the University of Haifa
ethics board. Additional considerations: persons with severe
mental illness.

AUTHORS NOTE

This paper is part of the first author’s requirements to attain a
Ph.D. degree.

AUTHOR CONTRIBUTIONS

YM: head researcher; substantial contributor to the concep-
tion and design of the work; responsible for the acquisition,
analysis, and interpretation of data; revising the work critically
for important intellectual content; approved final version for
publication; agreeing to be accountable for all aspects of the
work. MG: advisor; substantial contributor to the conception and
design of the work; responsible for the analysis and interpretation
of data; drafting and revising the work critically for important
intellectual content; approved final version for publication;
agreeing to be accountable for all aspects of the work. KM:
substantial contributor to the conception and design of the
work; responsible for the analysis and interpretation of data;
revising the work critically for important intellectual content;
approved final version for publication; agreeing to be accountable
for all aspects of the work. DR: advisor; substantial contributor
to the conception and design of the work; responsible for the
analysis and interpretation of data; drafting and revising the

Frontiers in Psychiatry | www.frontiersin.org

December 2016 | Volume 7 | Article 202


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive

Mazor et al.

Posttraumatic Growth in Psychosis

work critically for important intellectual content; approved final
version for publication; agreeing to be accountable for all aspects
of the work.

ACKNOWLEDGMENTS

The authors thank the Laszlo N. Tauber Foundation for its gen-
erous scholarship support. The authors also thank to “Shekulo

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

. Berry K, Ford S, Jellicoe-Jones L, Haddock G. PTSD symptoms associated

with the experience of psychosis and hospitalization: review of literature. Clin
Psychol Rev (2013) 33:526-38. d0i:10.1016/j.cpr.2013.01.011

. Gelkopf M, Roe D, Werbloff N, Ohayon Hasson I, Mueser K, Caspi A,

et al. The prevalence of full and partial PTSD among people with severe
mental illness in Israel. ] Nerv Ment Dis (2013) 201:244-50. doi:10.1097/
NMD.0b013e3182848d1e

. Mueser KT, Lu W, Rosenberg SD, Wolfe R. The trauma of psychosis: post-

traumatic stress disorder and recent onset psychosis. Schizophr Res (2010)
116:217-27. doi:10.1016/j.schres.2009.10.025

. Pooley JA, Cohen L, O'Connor M, Taylor M. Posttraumatic stress and

posttraumatic growth and their relationship to coping and self-efficacy in
Northwest Australian cyclone communities. Psychol Trauma (2013) 5(4):392.
doi:10.1037/a0028046

. Tedeschi RG, Calhoun LG. The posttraumatic growth inventory: measuring

the positive legacy of trauma. J Trauma Stress (1996) 9:455-71. doi:10.1007/
BF02103658

. Tedeschi RG, Calhoun LG. Posttraumatic growth: conceptual founda-

tions and empirical evidence. Psychol Inq (2004) 15:1-18. doi:10.1207/
§15327965pli1501_01

. Calhoun LG, Tedeschi RG. The foundations of posttraumatic growth: new

considerations. Psychol Inq (2004) 15:93-102. doi:10.1207/s15327965
pli1501_03

. Mueser KT, Rosenberg SD, Goodman LA, Trumbetta SL. Trauma, PTSD, and

the course of severe mental illness: an interactive model. Schizophr Res (2002)
53:123-43. d0i:10.1016/50920-9964(01)00173-6

. Mueser KT, Salyers MP, Rosenberg SD, Goodman LA, Essock SM, Osher FC,

et al. Interpersonal trauma and posttraumatic stress disorder in patients with
severe mental illness: demographic, clinical, and health correlates. Schizophr
Bull (2004) 30:45-57. doi:10.1093/oxfordjournals.schbul.a007067

Davidson L, Borg M, Marin I, Topor A, Mezzina R, Sells D. Processes of
recovery in serious mental illness: findings from a multinational study. Am
] Psychiatr Rehabil (2005) 8(3):177-201. doi:10.1080/15487760500339360
Roe D, Chopra M. Beyond coping with serious mental illness:
toward personal growth. Am ] Orthopsychiatry (2003) 73:334-44.
doi:10.1037/0002-9432.73.3.334

Selten JP, van der Ven E, Rutten BP, Cantor-Graae E. The social defeat
hypothesis of schizophrenia: an update. Schizophr Bull (2013) 39(6):1180-6.
doi:10.1093/schbul/sbt134

Bendall S, McGorry P, Krstev H. The trauma of being psychotic. In: Larkin W,
Morrison AP, editors. Trauma and Psychosis: New Directions for Theory and
Therapy. East Sussex: Routledge (2006). p. 58-74.

Morrison A, Read J, Turkington D. Trauma and psychosis: theoretical
and clinicalimplications. Acta Psychiatr Scand (2005) 112(5):327-9.
doi:10.1111/j.1600-0447.2005.00644.x

Priebe S, Broker M, Gunkel S. Involuntary admission and posttraumatic
stress disorder symptoms in schizophrenia patients. Compr Psychiatry (1998)
39:220-4. doi:10.1016/S0010-440X(98)90064-5

Shelvin M, Houston JE, Dorahy MJ, Adamson G. Cumulative traumas and
psychosis: an analysis of the national comorbidity survey and the British
psychiatric morbidity survey. Schizophr Bull (2008) 34:193-9. doi:10.1093/
schbul/sbm069

Goodman LA, Rosenberg SD, Mueser KT, et al. Physical and sexual assault
history in women with serious mental illness: prevalence, correlates,

Tov” rehabilitation organization and “Consumers as providers”
organization for their assistance in recruiting participants.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at
http://journal.frontiersin.org/article/10.3389/fpsyt.2016.00202/
full#supplementary-material.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

treatment, and future research directions. Schizophr Bull (1997) 23:685-96.
doi:10.1093/schbul/23.4.685

Kilcommons A, Morrison AP. Relationships between trauma and psychosis:
an exploration of cognitive and dissociative factors. Acta Psychiatr Scand
(2005) 112:351-9. doi:10.1111/j.1600-0447.2005.00623.x

Penn DL, Corrigan PW, Bentall RP, Racenstein JM, Newman L.
Social cognition in schizophrenia. Psychol Bull (1997) 121:114-32.
d0i:10.1037/0033-2909.121.1.114

Sherrer M. The role of cognitive appraisal in adaptation to traumatic stress in
adults with serious mental illness: a critical review. Trauma Violence Abuse
(2011) 12:151-67. doi:10.1177/1524838011404254

Selten JP, Cantor-Graae E. Hypothesis: social defeat is a risk factor for schizo-
phrenia? Br ] Psychiatry Suppl (2007) 51():s9-12. doi:10.1192/bjp.191.51.s9
American Psychiatric Association, Task Force on DSM-IV. Diagnostic and
Statistical Manual of Mental Disorders: DSM-IV. Washington, DC: American
Psychiatric Pub Inc. (1994).

American Psychiatric Association. DSM 5. Arlington, VA: American
Psychiatric Association (2013).

Freeman D, Fowler D. Routes to psychotic symptoms: trauma, anxiety
and psychosis-like experiences. Psychiatry Res (2009) 169(2):107-12.
doi:10.1016/j.psychres.2008.07.009

Lysaker PH, LaRocco VA. The prevalence and correlates of trauma-related
symptoms in schizophrenia spectrum disorder. Compr Psychiatry (2008)
49(4):330-4. doi:10.1016/j.comppsych.2007.12.003

Bleuler E. Dementia Praecox or the Group of Schizophrenias. Oxford, England:
International Universities Press (1950).

Heerey EA, Gold JM. Patients with schizophrenia demonstrate dissociation
between affective experience and motivated behavior. J Abnorm Psychol
(2007) 116:268-78. d0i:10.1037/0021-843X.116.2.268

Myin-Germeys I, Oorschot M, Collip D, Lataster J, Delespaul P, van Os
J. Experience sampling research in psychopathology: opening the black box of
daily life. Psychol Med (2009) 39:1533-47. d0i:10.1017/50033291708004947
Fervaha G, Foussias G, Agid O, Remington G. Impact of primary negative
symptoms on functional outcomes in schizophrenia. Eur Psychiatry (2014)
29(7):449-55. doi:10.1016/j.eurpsy.2014.01.007

Foussias G, Remington G. Negative symptoms in schizophrenia: avolition
and Occam’s razor. Schizophr Bull (2010) 36:359-69. doi:10.1093/schbul/
sbn094

Tedeschi RG, Calhoun LG. Trauma & Transformation: Growing in the
Aftermath of Suffering. Thousand Oaks, CA: SAGE (1995).

Zoellner T, Maercker A. Posttraumatic growth in clinical psychology - a
critical review and introduction of a two component model. Clin Psychol Rev
(2006) 26(5):626-53. doi:10.1016/j.cpr.2006.01.008

Tedeschi RG, Calhoun LG, Cann A. Evaluating resource gain: understand-
ing and misunderstanding posttraumatic growth. Appl Psychol (2007)
56:396-340. doi:10.1111/j.1464-0597.2007.00299.x

Hobfoll SE, Canetti-Nisim D, Johnson R]. Exposure to terrorism, stress-related
mentalhealth symptoms, and defensive copingamong Jewsand Arabsin Israel.
J Consult Clin Psychol (2006) 74:207-18. doi:10.1037/0022-006X.74.2.207
Hobfoll SE, Tracy M, Galea S. The impact of resource loss and traumatic
growth on probable PTSD and depression following terrorist attacks.
J Trauma Stress (2006) 19:867-78. d0i:10.1002/jts.20166

Mueser KT, Trumbetta SL, Rosenberg SD, Vidaver R, Goodman LB, Osher
FC, et al. Trauma and posttraumatic stress disorder in severe mental
illness. J Consult Clin Psychol (1998) 66:493-9. doi:10.1037/0022-006X.
66.3.493

Frontiers in Psychiatry | www.frontiersin.org

93

December 2016 | Volume 7 | Article 202


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.1016/j.cpr.2013.01.011
https://doi.org/10.1097/NMD.0b013e3182848d1e
https://doi.org/10.1097/NMD.0b013e3182848d1e
https://doi.org/10.1016/j.schres.2009.10.025
https://doi.org/10.1037/a0028046
https://doi.org/10.1007/BF02103658
https://doi.org/10.1007/BF02103658
https://doi.org/10.1207/s15327965pli1501_01
https://doi.org/10.1207/s15327965pli1501_01
https://doi.org/10.1207/s15327965pli1501_03
https://doi.org/10.1207/s15327965pli1501_03
https://doi.org/10.1016/S0920-9964(01)00173-6
https://doi.org/10.1093/oxfordjournals.schbul.a007067
https://doi.org/10.1080/15487760500339360
https://doi.org/10.1037/0002-9432.73.3.334
https://doi.org/10.1093/schbul/sbt134
https://doi.org/10.1111/j.1600-0447.2005.00644.x
https://doi.org/10.1016/S0010-440X(98)90064-5
https://doi.org/10.1093/schbul/sbm069
https://doi.org/10.1093/schbul/sbm069
https://doi.org/10.1093/schbul/23.4.685
https://doi.org/10.1111/j.1600-0447.2005.00623.x
https://doi.org/10.1037/0033-2909.121.1.114
https://doi.org/10.1177/1524838011404254
https://doi.org/10.1192/bjp.191.51.s9
https://doi.org/10.1016/j.psychres.2008.07.009
https://doi.org/10.1016/j.comppsych.2007.12.003
https://doi.org/10.1037/0021-843X.116.2.268
https://doi.org/10.1017/S0033291708004947
https://doi.org/10.1016/j.eurpsy.2014.01.007
https://doi.org/10.1093/schbul/sbn094
https://doi.org/10.1093/schbul/sbn094
https://doi.org/10.1016/j.cpr.2006.01.008
https://doi.org/10.1111/j.1464-0597.2007.00299.x
https://doi.org/10.1037/0022-006X.74.2.207
https://doi.org/10.1002/jts.20166
https://doi.org/10.1037/0022-006X.66.3.493
https://doi.org/10.1037/0022-006X.66.3.493
http://journal.frontiersin.org/article/10.3389/fpsyt.2016.00202/full#supplementary-material
http://journal.frontiersin.org/article/10.3389/fpsyt.2016.00202/full#supplementary-material

Mazor et al.

Posttraumatic Growth in Psychosis

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Dunkley JE, Bates GW. Recovery and adaptation after first-episode psycho-
sis: the relevance of posttraumatic growth. Psychosis (2015) 7(2):130-40.
doi:10.1080/17522439.2014.936027

Mapplebeck C, Joseph S, Sabin-Farrell R. An interpretative phenomenologi-
cal analysis of posttraumatic growth in people with psychosis. J Loss Trauma
(2015) 20(1):34-45. doi:10.1080/15325024.2013.821375

Pietruch M, Jobson L. Posttraumatic growth and recovery in people with first
episode psychosis: an investigation into the role of self-disclosure. Psychosis
(2012) 4(3):213-23. doi:10.1080/17522439.2011.608434

Cieslak R, Benight C, Schmidt N, Luszczynska A, Curtin E, Clark RA, et al.
Predicting posttraumatic growth among Hurricane Katrina survivors living
with HIV: the role of self-efficacy, social support, and PTSD symptoms.
Anxiety Stress Coping (2009) 22(4):449-63. doi:10.1080/10615800802403815
Bandura A. Self-efficacy: toward a unifying theory of behavioral change.
Psychol Rev (1977) 84:191. doi:10.1037/0033-295X.84.2.191

Bandura A. On the functional properties of perceived self-efficacy revisited.
] Manag (2012) 38:9-44. doi:10.1177/0149206311410606

Benight CC, Bandura A. Social cognitive theory of posttraumatic recovery:
the role of perceived self-efficacy. Behav Res Ther (2004) 42:1129-48.
doi:10.1016/j.brat.2003.08.008

Prati G, Pietrantoni L. Optimism, social support, and coping strategies as
factors contributing to posttraumatic growth: a meta-analysis. ] Loss Trauma
(2009) 14(5):364-88. doi:10.1080/15325020902724271

Frankl VE. Mans Search for Meaning: An Introduction to Logotherapy.
Tel-Aviv: Dvir Publishing House (1963/1970).

Herman JL. Trauma and Recovery. Tel-Aviv: Basic Books (1992).
Janoff-Bulman R. Shattered Assumptions: Towards a New Psychology of
Trauma. New York: Free Press (1992).

Neimeyer RA. Meaning Reconstruction ¢ the Experience of Loss. Washington,
DC: American Psychological Association (2001).

Updegraft]A, Silver RC,Holman EA. Searching for and finding meaning in col-
lective trauma: results from a national longitudinal study of the 9/11 terrorist
attacks. J Pers Soc Psychol (2008) 95:709-22. doi:10.1037/0022-3514.95.3.709
Park CL. Making sense of the meaning literature: an integrative review of
meaning making and its effects on adjustment to stressful life events. Psychol
Bull (2010) 136:257-301. doi:10.1037/a0018301

Steger MF, Frazier P, Oishi S, Kaler M. The meaning in life questionnaire:
assessing the presence of and search for meaning in life. ] Couns Psychol
(2006) 53:80-93. doi:10.1037/0022-0167.53.1.80

Stolovy T, Lev-Wiesel R, Doron A, Gelkopf M. Meaning of life inside the
psychiatric hospital: an exploratory study. ] Nerv Ment Dis (2009) 197:133-5.
doi:10.1097/NMD.0b013e3181963ede

Piltch CA. The role of self-determination in mental health recovery. Psychiatr
Rehabil ] (2016) 39(1):77. doi:10.1037/prj0000176

Lataster T, Valmaggia L, Lardinois M, van Os J, Myin-Germeys I. Increased
stress reactivity: a mechanism specifically associated with the positive
symptoms of psychotic disorder. Psychol Med (2013) 43(07):1389-400.
doi:10.1017/S0033291712002279

Myin-Germeys I, van Os ], Schwartz JE, Stone AA, Delespaul PA. Emotional
reactivity to daily life stress in psychosis. Arch Gen Psychiatry (2001)
58(12):1137-44. doi:10.1001/archpsyc.58.12.1137

Myin-Germeys I, Nicolson NA, Delespaul PA. The context of delusional
experiences in the daily life of patients with schizophrenia. Psychol Med
(2001) 31(03):489-98. doi:10.1017/S0033291701003646

Weiser M, Kanyas K, Malaspina D, Harvey PD, Glick I, Goetz D, et al.
Sensitivity of ICD-10 diagnosis of psychotic disorders in the Israeli National
Hospitalization Registry compared with RDC diagnoses based on SADS-L.
Compr Psychiatry (2005) 46(1):38-42. doi:10.1016/j.comppsych.2004.07.016
Rabinowitz ], Slyuzberg M, Ritsner M, Mark M, Popper M, Ginath Y. Changes
in diagnosis in a 9-year national longitudinal sample. Compr Psychiatry
(1994) 35(5):361-5. doi:10.1016/0010-440X(94)90276-3

Weiser M, Werbeloff N, Dohrenwend BP, Levav I, Yoffe R, Davidson M. Do
psychiatric registries include all persons with schizophrenia in the general
population? A population-based longitudinal study. Schizophr Res (2012)
135(1):187-91. doi:10.1016/j.schres.2011.12.023

Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophr Bull (1987) 13:261-76. doi:10.1093/
schbul/13.2.261

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Carlson EB, Smith SR, Palmieri PA, Dalenberg C, Ruzek JI, Kimerling R,
et al. Development and validation of a brief self-report measure of trauma
exposure: the Trauma History Screen. Psychol Assess (2011) 23:463-77.
doi:10.1037/20022294

Barak Y, Shamir E, Weizman R. Would a switch from typical antipsychotics
to risperidone be beneficial for elderly schizophrenic patients? A naturalistic,
long-term, retrospective, comparative study. J Clin Psychopharmacol (2002)
22:115-20. doi:10.1097/00004714-200204000-00003

Werner P, Aviv A, Barak Y. Self-stigma, self-esteem and age in persons
with schizophrenia. Int Psychogeriatr (2008) 20(01):174-87. doi:10.1017/
$1041610207005340

Laufer A, Solomon Z. Posttraumatic symptoms and posttraumatic growth
among Israeli youth exposed to terror incidents. J Soc Clin Psychol (2006)
25:429-48. doi:10.1521/jscp.2006.25.4.429

Solomon Z, Laufer A. In the shadow of terror: changes in world assumptions
in Israeli youth. J Aggress Maltreat Trauma (2005) 9:353-64. doi:10.1300/
J146v09n03_06

Levine SZ, Laufer A, Hamama-Raz Y, Stein E, Solomon Z. Posttraumatic
growth in adolescence: examining its components and relationship with
PTSD. J Trauma Stress (2008) 21:492-6. doi:10.1002/jts.20361

Chesney MA, Neilands TB, Chambers DB, Taylor JM, Folkman S. A validity
and reliability study of the coping self-efficacy scale. Br J Health Psychol
(2006) 11:421-37. doi:10.1348/135910705X53155

Carrico AW, Chesney MA, Johnson MO, Morin SE Neilands TB,
Remien RH, et al. Randomized controlled trial of a cognitive-behavioral
intervention for HIV-positive persons: an investigation of treatment effects
on psychosocial adjustment. AIDS Behav (2009) 13(3):555-63. doi:10.1007/
§10461-008-9429-6

Rodkjaer L, Chesney MA, Lomborg K, Ostergaard L, Laursen T, Sodemann M.
HIV-infected individuals with high coping self-efficacy are less likely to
report depressive symptoms: a cross-sectional study from Denmark. Int
J Infect Dis (2014) 22:67-72. doi:10.1016/j.ijid.2013.12.008

Steger ME, Kashdan TB. Stability and specificity of meaning in life and life
satisfaction over one year. ] Happiness Stud (2007) 8(2):161-79. doi:10.1007/
§10902-006-9011-8

Steger ME, Owens GP, Park CL. Violations of war: testing the meaning-mak-
ing model among Vietnam veterans. J Clin Psychol (2015) 71(1):105-16.
doi:10.1002/jclp.22121

Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect
effects in simple mediation models. Behav Res Methods Instrum Comput
(2004) 36(4):717-31. doi:10.3758/BF03206553

Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing
and comparing indirect effects in multiple mediator models. Behav Res
Methods (2008) 40(3):879-91. doi:10.3758/BRM.40.3.879

Chen J, Zhou X, Zeng M, Wu X. Post-traumatic stress symptoms and
post traumatic growth: evidence from a longitudinal study following an
earthquake disaster. PLoS One (2015) 10(6):e0127241. doi:10.1371/journal.
pone.0127241

Polatinsky S, Esprey Y. An assessment of gender differences in the perception
of benefit resulting from the loss of a child. ] Trauma Stress (2000) 13:709-18.
doi:10.1023/A:1007870419116

Weiss T. Posttraumatic growth in women with breast cancer and their hus-
bands: an intersubjective validation study. ] Psychosoc Oncol (2002) 20:65-80.
doi:10.1300/J077v20n02_04

Lu W, Yanos PT, Silverstein SM, Mueser KT, Rosenberg SD, Gottlieb
JD, et al. Public mental health clients with severe mental illness and
probable posttraumatic stress disorder: trauma exposure and correlates
of symptom severity. ] Trauma Stress (2013) 26(2):266-73. doi:10.1002/
jts.21791

Shaw K, McFarlane AC, Bookless C, Air T. The aetiology of postpsychotic
posttraumatic stress disorder following a psychotic episode. ] Trauma Stress
(2002) 15:39-47. doi:10.1023/A:1014331211311

Keefe RS, Fenton WS. How should DSM-V criteria for schizophrenia include
cognitive impairment? Schizophr Bull (2007) 33(4):912-20. doi:10.1093/
schbul/sbm046

Howes OD, Kapur S. The dopamine hypothesis of schizophrenia: version
III—the final common pathway. Schizophr Bull (2009) 35(3):549-62.
doi:10.1093/schbul/sbp006

Frontiers in Psychiatry | www.frontiersin.org

94

December 2016 | Volume 7 | Article 202


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.1080/17522439.2014.936027
https://doi.org/10.1080/15325024.2013.821375
https://doi.org/10.1080/17522439.2011.608434
https://doi.org/10.1080/10615800802403815
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1177/0149206311410606
https://doi.org/10.1016/j.brat.2003.08.008
https://doi.org/10.1080/15325020902724271
https://doi.org/10.1037/0022-3514.95.3.709
https://doi.org/10.1037/a0018301
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1097/NMD.0b013e3181963ede
https://doi.org/10.1037/prj0000176
https://doi.org/10.1017/S0033291712002279
https://doi.org/10.1001/archpsyc.58.12.1137
https://doi.org/10.1017/S0033291701003646
https://doi.org/10.1016/j.comppsych.2004.07.016
https://doi.org/10.1016/0010-440X(94)90276-3
https://doi.org/10.1016/j.schres.2011.12.023
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1037/a0022294
https://doi.org/10.1097/00004714-200204000-00003
https://doi.org/10.1017/S1041610207005340
https://doi.org/10.1017/S1041610207005340
https://doi.org/10.1521/jscp.2006.25.4.429
https://doi.org/10.1300/J146v09n03_06
https://doi.org/10.1300/J146v09n03_06
https://doi.org/10.1002/jts.20361
https://doi.org/10.1348/135910705X53155
https://doi.org/10.1007/s10461-008-9429-6
https://doi.org/10.1007/s10461-008-9429-6
https://doi.org/10.1016/j.ijid.2013.12.008
https://doi.org/10.1007/s10902-006-9011-8
https://doi.org/10.1007/s10902-006-9011-8
https://doi.org/10.1002/jclp.22121
https://doi.org/10.3758/BF03206553
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1371/journal.pone.0127241
https://doi.org/10.1371/journal.pone.0127241
https://doi.org/10.1023/A:1007870419116
https://doi.org/10.1300/J077v20n02_04
https://doi.org/10.1002/jts.21791
https://doi.org/10.1002/jts.21791
https://doi.org/10.1023/A:1014331211311
https://doi.org/10.1093/schbul/sbm046
https://doi.org/10.1093/schbul/sbm046
https://doi.org/10.1093/schbul/sbp006

Mazor et al.

Posttraumatic Growth in Psychosis

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Kapur S. Psychosis as a state of aberrant salience: a framework linking biol-
ogy, phenomenology, and pharmacology in schizophrenia. Am ] Psychiatry
(2003) 160(1):13-23. doi:10.1176/appi.ajp.160.1.13

Smeets E, Lataster T, Dominguez MD, Hommes J, Lieb R, Wittchen HU, et al.
Evidence that onset of psychosis in the population reflects early hallucinatory
experiences that through environmental risks and affective dysregulation
become complicated by delusions. Schizophr Bull (2012) 38(3):531-42.
doi:10.1093/schbul/sbq117

Creswell JD, Lam S, Stanton AL, Taylor SE, Bower JE, Sherman DK. Does
self-affirmation, cognitive processing, or discovery of meaning explain can-
cer-related health benefits of expressive writing? Pers Soc Psychol Bull (2007)
33(2):238-50. doi:10.1177/0146167206294412

Ehlers A, Clark DM. Predictors of chronic posttraumatic stress disorder:
trauma memories and appraisals. In: Rothbaum BO, editor. Pathological
Anxiety: Emotional Processing in Etiology and Treatment, (pp. 39-55). New
York, NY: Guilford Press (2006). p. 272.

Rachman S. Emotional processing, with special reference to post-traumatic
stress disorder. Int Rev Psychiatry (2001) 13(3):164-71. doi:10.1080/
09540260120074028

Berry K, Barrowclough C, Byrne ], Purandare N. Coping strategies and
social support in old age psychosis. Soc Psychiatry Psychiatr Epidemiol (2006)
41(4):280-4. doi:10.1007/s00127-005-0023-1

Horan WP, Blanchard JJ. Neurocognitive, social, and emotional dysfunction
in deficit syndrome schizophrenia. Schizophr Res (2003) 65(2):125-37.
doi:10.1016/50920-9964(02)00410-3

Morrison AP, Wells A. A comparison of metacognitions in patients with
hallucinations, delusions, panic disorder, and non-patient controls. Behav
Res Ther (2003) 41(2):251-6. doi:10.1016/S0005-7967(02)00095-5

Lysaker PH, Clements CA, Wright DE, Evans J, Marks KA. Neurocognitive cor-
relates of helplessness, hopelessness, and well-being in schizophrenia. ] Nerv
Ment Dis (2001) 189(7):457-62. doi:10.1097/00005053-200107000-00007
Lysaker PH, Davis LW, Lightfoot ], Hunter N, Stasburger A. Association
of neurocognition, anxiety, positive and negative symptoms with coping
preference in schizophrenia spectrum disorders. Schizophr Res (2005)
80(2):163-71. doi:10.1016/j.schres.2005.07.005

Lysaker PH, Bryson GJ, Marks K, Greig TC, Bell MD. Coping style in schizo-
phrenia: associations with neurocognitive deficits and personality. Schizophr
Bull (2004) 30(1):113-21. doi:10.1093/oxfordjournals.schbul.a007056
Galdos M, Simons C, Fernandez-Rivas A, Wichers M, Peralta C, Lataster T,
et al. Affectively salient meaning in random noise: a task sensitive to psycho-
sis liability. Schizophr Bull (2011) 37(6):1179-86. d0i:10.1093/schbul/sbq029
Morrison AP. The interpretation of intrusions in psychosis: an integrative
cognitive approach to hallucinations and delusions. Behav Cogn Psychother
(2001) 29(03):257-76. d0i:10.1017/S1352465801003010

Juckel G, Schlagenhauf F, Koslowski M, Filonov D, Wiistenberg T, Villringer A,
et al. Dysfunction of ventral striatal reward prediction in schizophrenic

95.

96.

97.

98.

99.

100.

101.

102.

patients treated with typical, not atypical, neuroleptics. Psychopharmacology
(2006) 187(2):222-8. doi:10.1007/s00213-006-0405-4

Simon JJ, Biller A, Walther S, Roesch-Ely D, Stippich C, Weisbrod M, et al.
Neural correlates of reward processing in schizophrenia - relationship to
apathy and depression. Schizophr Res (2010) 118(1):154-61. doi:10.1016/
j.schres.2009.11.007

Macdonald EM, Pica S, McDonald S, Hayes RL, Baglioni AJ Jr. Stress and
coping in early psychosis: role of symptoms, self-efficacy, and social support
in coping with stress. Br ] Psychiatry (1998) 172:122-7.

Gard DE, Kring AM, Gard MG, Horan WP, Green MF. Anhedonia in schizo-
phrenia: distinctions between anticipatory and consummatory pleasure.
Schizophr Res (2007) 93(1):253-60. doi:10.1016/j.schres.2007.03.008
Foussias G, Agid O, Fervaha G, Remington G. Negative symptoms of
schizophrenia: clinical features, relevance to real world functioning and
specificity versus other CNS disorders. Eur Neuropsychopharmacol (2014)
24(5):693-709. doi:10.1016/j.euroneuro.2013.10.017

Horan WP, Ventura J, Mintz J, Kopelowicz A, Wirshing D, Christian-
Herman J, et al. Stress and coping responses to a natural disaster in people
with schizophrenia. Psychiatry Res (2007) 151(1):77-86. doi:10.1016/
j.psychres.2006.10.009

Phillips L], Francey SM, Edwards J, McMurray N. Strategies used by psychotic
individuals to cope with life stress and symptoms of illness: a systematic
review. Anxiety Stress Coping (2009) 22(4):371-410. doi:10.1080/1061580090
2811065

Jimeno Bulnes N, Jimeno Valdes A, Aragon ML, Fernindez L.
Psychopathological verbal expression of self-perceived stress in three
groups of psychotic patients. Psychopathology (1997) 30(1):39-48.
doi:10.1159/000285027

Ritsner M, Modai I, Ponizovsky A. Assessing psychological distress in psy-
chiatric patients: validation of the Talbieh Brief Distress Inventory. Compr
Psychiatry (2002) 43(3):229-34. doi:10.1159/000285027

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The reviewer OM and handling Editor declared their shared affiliation, and the
handling Editor states that the process nevertheless met the standards of a fair and
objective review.

Copyright © 2016 Mazor, Gelkopf, Mueser and Roe. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

95

December 2016 | Volume 7 | Article 202


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.1176/appi.ajp.160.1.13
https://doi.org/10.1093/schbul/sbq117
https://doi.org/10.1177/0146167206294412
https://doi.org/10.1080/09540260120074028
https://doi.org/10.1080/09540260120074028
https://doi.org/10.1007/s00127-005-0023-1
https://doi.org/10.1016/S0920-9964(02)00410-3
https://doi.org/10.1016/S0005-7967(02)00095-5
https://doi.org/10.1097/00005053-200107000-00007
https://doi.org/10.1016/j.schres.2005.07.005
https://doi.org/10.1093/oxfordjournals.schbul.a007056
https://doi.org/10.1093/schbul/sbq029
https://doi.org/10.1017/S1352465801003010
https://doi.org/10.1007/s00213-006-0405-4
https://doi.org/10.1016/j.schres.2009.11.007
https://doi.org/10.1016/j.schres.2009.11.007
https://doi.org/10.1016/j.schres.2007.03.008
https://doi.org/10.1016/j.euroneuro.2013.10.017
https://doi.org/10.1016/j.psychres.2006.10.009
https://doi.org/10.1016/j.psychres.2006.10.009
https://doi.org/10.1080/10615800902811065
https://doi.org/10.1080/10615800902811065
https://doi.org/10.1159/000285027
https://doi.org/10.1159/000285027
http://creativecommons.org/licenses/by/4.0/

',\' frontiers
in Psychiatry

ORIGINAL RESEARCH
published: 02 February 2017
doi: 10.3389/fpsyt.2017.00006

OPEN ACCESS

Edited by:
Kate Hardy,
Stanford University, USA

Reviewed by:

Diane Carol Gooding,

University of Wisconsin-Madison,
USA

Yuqing Zhang,

Chinese Academy of Sciences, China
Jennie Kuckertz,

University of California San Diego,
USA

*Correspondence:
Michelle J. Bovin
michelle.bovin@va.gov

Specialty section:

This article was submitted to
Psychopathology,

a section of the journal
Frontiers in Psychiatry

Received: 01 November 2016
Accepted: 11 January 2017
Published: 02 February 2017

Citation:

Bovin MJ, Wolf EJ and Resick PA
(2017) Longitudinal Associations
between Posttraumatic Stress
Disorder Severity and Personality
Disorder Features among Female
Rape Survivors.

Front. Psychiatry 8:6.

doi: 10.3389/fpsyt.2017.00006

Check for
updates

Longitudinal Associations between
Posttraumatic Stress Disorder
Severity and Personality Disorder
Features among Female Rape
Survivors

Michelle J. Bovin'?*, Erika J. Wolf'? and Patricia A. Resick®

"VA National Center for PTSD, Boston, MA, USA, ?Boston University School of Medicine, Boston, MA, USA, Duke
University Medical Center, Durham, NC, USA

This study evaluated how change in posttraumatic stress disorder (PTSD) symptoms
was associated with residualized change in comorbid personality disorder (PD)
features and vice versa over the course of 5-10 years. The sample was comprised of
79 female rape survivors who met criteria for PTSD and who were a part of a larger
study examining the effects of trauma-focused therapy. PTSD was assessed with the
fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)
version of the Clinician-Administered PTSD Scale [CAPS-IV (1)] and PD features were
assessed with the DSM-IV dimensional PD scales on the Schedule for Non-adaptive
and Adaptive Personality [SNAP (2)]. PTSD symptom severity and PD features were
assessed at baseline and between 5 and 10 years after completing treatment. Multiple
regression analyses revealed that PTSD symptom change was related to residualized
change in PD severity for paranoid, schizotypal, antisocial, borderline, avoidant, and
dependent PD (ps ranged from —0.23 to —0.33; all ps < 0.05). In addition, for borderline
and antisocial PDs, longitudinal stability of the PD was attenuated among those with
greater PTSD symptom improvement (i.€., the relationship between these PDs over time
was altered as a function of PTSD symptom change; ps ranged from —0.27 to —0.29;
all ps < 0.05). Similarly, change in severity of paranoid, schizotypal, antisocial, avoidant,
and obsessive-compulsive (OC) PD was associated with residualized change in PTSD
symptoms (s ranged from —0.32 to —0.41; all ps < 0.05), and the longitudinal stability
of PTSD was attenuated as a product of change in OC PD ( = —0.27; p < 0.02). These
findings suggest that these two sets of disorders may impact one another substantially,
altering the course of even chronic, characterological conditions. This carries important
clinical implications for the treatment of both PTSD and PDs.

Keywords: PTSD, personality disorders, trauma, longitudinal, rape

INTRODUCTION

Posttraumatic stress disorder (PTSD) is highly comorbid with a range of other mental health
disorders. In fact, Brown et al. (3) found that of the anxiety and mood disorders, PTSD had the
highest prevalence and most diverse pattern of comorbid psychopathology. Similarly, in the National
Comorbidity Study, Kessler et al. (4) found that PTSD was associated with increased odds of being
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diagnosed with a mood disorder, an anxiety disorder, alcohol/
drug abuse or dependence, and conduct disorder (4). More recent
research has identified a link between psychosis and PTSD, with
estimates suggesting that the prevalence of PTSD in people with
psychotic disorders ranges from 12 to 29% (5, 6).

Posttraumatic stress disorder is also highly comorbid with
many personality disorders (PDs). In a national epidemiologi-
cal survey, Pietrzak et al. (7) found that 50% of individuals with
PTSD also met criteria for at least one PD. Further, in a sample of
male combat Veterans with PTSD, Dunn and her colleagues (8)
found that more than 45% met criteria for at least one PD, and
more than 16% met criteria for two or more PDs.

Traditionally, PDs have been conceptualized as stable and
unresponsive to treatment. According to the fourth edition
of the Diagnostic and Statistical Manual of Mental Disorders
[DSM-IV (9); the version of the manual most relevant to this
manuscript, although this definition has been preserved in
DSM-5], a PD is “an enduring pattern of inner experience and
behavior that ... is pervasive and inflexible ... is stable over time,
and leads to distress or impairment,” [p. 629; italics added (9)].
Recent studies have offered greater optimism about the course
of PDs, suggesting that PD features can improve both over
time and in response to treatment (10, 11). Consistent with
this, in a study designed to examine the association between
PTSD treatment and change in PDs, Markowitz and his col-
leagues (12) found that after a short course of trauma-focused
therapy, 43% of participants lost their PD diagnosis by the end
of treatment. There was no association between PTSD change
and PD change explicitly, which they hypothesized could be
due to a limited sample size (only 35 participants had a PD
at baseline), the range of PDs excluded (i.e., participants who
met criteria for borderline, antisocial, schizoid, and schizotypal
PD at baseline), and/or the broad level of PD improvement.
However, they did find that 56% of patients with PTSD and a
comorbid PD who responded to the intervention [i.e., >30%
Clinician-Administered PTSD Scale (CAPS) improvement]
lost their PD diagnosis by the 26-week follow-up. Because of
the small sample size and range of PDs excluded, it is unclear
whether Markowitz et al’s results generalize to the full range
of PDs or if differential patterns of co-occurring change might
emerge across specific PDs.

In addition to the limited body of research focused on how
PTSD change affects PDs over time, a similarly small number of
studies have examined the comparable question regarding how
PDs might affect PTSD change over time. The studies that do
exist have focused on the predictive value of PDs at baseline on
PTSD change; in general, they have suggested that PDs do not
interfere with changes in PTSD [e.g., Ref. (13, 14)]. However,
these studies have not tended to evaluate how PD change (as
opposed to baseline PD features) may relate to PTSD change
over time.

Despite the lack of empirical attention, there is reason to
suspect co-occurring change in PTSD and PDs. Research has sug-
gested that PTSD and PDs may share an underlying vulnerability
that may contribute to both disorders. Specifically, trait negative
emotionality (NEM; reflecting a tendency toward negative affect
and generalized distress that is rooted in temperament) has

been identified as the primary risk factor for the development of
PTSD and its comorbidities [e.g., Ref. (15-17)], and may underlie
a range of posttraumatic psychopathology (18), including PDs
(19). Therefore, it is possible that co-occurring symptom reduc-
tions in PTSD and PD could arise from decreases in this shared
underlying vulnerability. It is also possible that in response to
trauma, repeated victimization, and avoidant behavior, people
develop overgeneralized patterns of behavior and thinking that is
diagnosed as a PD (20), but may more accurately reflect trauma-
related psychopathology.

The purpose of this study was to examine how changes in
PTSD and PD severity covary over time. To investigate this
question, we conducted secondary data analyses on existing
data from a treatment trial conducted by Resick et al. (21),
comparing cognitive processing therapy (CPT) and prolonged
exposure (PE) for the treatment of chronic PTSD in female rape
survivors. We examined the baseline data from the trial as well
as the long-term follow-up (LTFU) data collected 5-10 years
after treatment (22). Previously published research from this
trial found that PTSD symptoms decreased significantly as the
result of trauma-focused therapy (21), and therefore, this dataset
provided an excellent opportunity to examine the covariation
of change in PTSD severity and PDs. We hypothesized that
PD features would decrease in severity (as operationalized by
a residualized change score variable, see below) among those
with the greatest PTSD change (e.g., co-occurring symptom
amelioration), and that the longitudinal stability of PD features
would be attenuated in individuals who experienced the greatest
amount of PTSD symptom improvement. That is, PD features,
which are traditionally thought to be stable and intractable (9),
may become less stable given PTSD symptom improvement.
With respect to the related question of how PD changes are
associated with PTSD changes, we similarly hypothesized that
reductions in PD severity would predict decreases in PTSD
severity (again operationalized as a residualized change score)
and that the longitudinal stability of PTSD severity (23, 24)
would be attenuated in individuals who experienced the greatest
amount of PD symptom improvement. We did not make specific
hypotheses about differential patterns of change as a function
of each specific PD, but generally thought that PDs with greater
saturation with underlying NEM would evidence the greatest
co-occurring change.

PARTICIPANTS AND METHODS

Participants

Participants had experienced at least one completed rape and
met full DSM-IV PTSD criteria. Treatment trial exclusion
criteria included current substance dependence, illiteracy,
suicidal/homicidal intent or parasuicidal behavior, psychosis,
involvement in an abusive relationship, and being stalked.
There were 171 participants in the original intent-to-treat
sample. Of these, 79 participants had complete data on all vari-
ables of interest for this study. Participants who were excluded
from the current study did not differ from those included on
age (t = 0.33; p > 0.05), education (¢t = 0.32; p > 0.05), race
(%* = 3.05; p > 0.05), or baseline PTSD severity or PD scores
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(all s < 1.86; all ps > 0.05). The 79 participants ranged in age
from 18 to 55 years (M = 31.7; SD = 9.6); 70% self-reported as
Caucasian, 27% African-American, and 3% other. Participants
reported 10-24 years of education (M = 14.3; SD = 2.3). Of the
79 included participants, 38 were randomly assigned to receive
CPT and 41 to PE. This was a highly traumatized sample. In
addition to experiencing at least one completed rape, the
prevalence of additional trauma exposure in the sample was as
follows: 39% (n = 31) reported childhood sexual abuse; 24%
(n = 29) witnessed or learned of a criminal or vehicular homi-
cide of a close friend or family member; 15% (n = 12) reported
being the victim of attempted murder; 18% (n = 14) reported
being robbed; 21% (n = 17) reported being kidnapped; 19%
(n = 15) reported serious physical assault; and 53% (n = 42)
reported experiencing at least one other rape (in addition to
the index event).

Procedure

Data for the current study were collected as part of a larger
randomized controlled trial (21). All participants received either
CPT or PE. Approximately 5-10 years later (M = 6.03 years,
SD = 0.93 years), participants were re-contacted and asked to
complete the same measures as at baseline. Institutional Review
Board approval was secured for all phases of the study.

Measures

The Clinician-Administered PTSD Scale for DSM-IV [CAPS-IV
(1)] is a reliable and valid structured diagnostic interview that
assesses DSM-IV PTSD severity and diagnosis. For each symp-
tom, a clinician rates two dimensions, frequency and intensity,
on separate five-point scales; these scales can be combined across
items to form a total PTSD severity score, which was used in this
study. Interrater reliability for total PTSD symptom severity was
0.97 for baseline and 0.94 for LTFU.

The Schedule for Non-adaptive and Adaptive Personality
[SNAP (2)] is a personality inventory comprised of validity scales,
temperament and trait scales, and 13 PD scales with dichotomous
(diagnostic) and dimensional scoring options. Ten scales reflect
DSM-IV PD criteria. The dimensional scores for these 10 PD
scales were used in analyses because prior work suggests that they
are internally consistent and relate well to interview-based PD
assessments; the dichotomous scores show weaker associations
with these assessments (2, 25). Further, the long-term rank-order
stability (i.e., correlation) of the dimensional scores is strong
[mean 2-year PD severity correlation = 0.69 (26)], even with
declining group mean levels over time, suggesting that these
scales tend to be stable and reliable over time. We also chose to
focus on the dimensional scores rather than the diagnostic scores
because this approach is more aligned with research supporting
the dimensionality of PDs (25, 27, 28).

At the LTFU visit, we assessed additional treatment completed
after the trial with a single yes/no question: “Have you received
more therapy since you completed our program?”

Data Analysis
First, we examined group mean changes for PDs and PTSD by
comparing baseline and LTFU SNAP and CAPS scores using

paired-sample #-tests. In addition, we conducted correlational
analyses to examine how PD feature scores at each time point
were associated with each other as well as with the CAPS severity
scores at both time points.

To test our first hypothesis, that individuals who experienced
improvement in PTSD symptoms also demonstrated reductions
in PD features, we ran 10 hierarchical multiple regression analy-
ses (1 for each PD). Each regression had five steps with the LTFU
PD score as the dependent variable and the following variables
entered into each step of the equation as predictors: (1) SNAP
baseline PD score; (2) treatment completer status (0 = did not
complete treatment; 1 = completed treatment); (3) CAPS change
score (baseline-LTFU); (4) interaction of baseline PD x CAPS
change; and (5) additional treatment received after study com-
pletion (0 = no additional treatment received; 1 = additional
treatment received). In these analyses, the dependent variable is
an index of residualized change in each PD. Residualized change
scores (29, 30) are common in the research literature [e.g., Ref.
(31-34)]. They reflect residual variance in the dependent vari-
able that is not predicted by the same variable measured at an
earlier time point. In other words, when there is either positive
or negative residual variance in the dependent variable, this
reflects increased or decreased level of the dependent variable,
respectively.

Step 1 allowed for evaluation of the longitudinal stability
of the PD features and controlled for baseline PD scores in
subsequent steps, with a positive sign indicating that higher
PD feature scores at baseline were associated with higher
PD feature scores at LTFU. Step 2 controlled for the effect
of treatment completion to separate variance associated with
therapy completion from that associated with symptom change.
Treatment completion was entered at Step 2 because we wanted
to first account for variance attributable to completion of the
study and then determine the extent to which PTSD symp-
tom change accounted for additional variance beyond that
attributable to simply completing the study. For this step, a
negative sign indicated that completer status was associated
with decreases in PD at LTFU. Step 3 tested the main effect
of PTSD change on residualized change in LTFU PD features.
In other words, this step examined if greater PTSD symptom
improvement was associated with less PD severity at LTFU
when baseline levels of the PD were held constant at the sample
mean. For this step, a negative sign indicated that more PTSD
symptom reduction was associated with lower LTFU PD feature
scores. Step 4 tested if PTSD change moderated the relation-
ship between baseline and LTFU PD scores. That is, this step
examined if the longitudinal stability of PDs was attenuated
among those with the greatest PTSD symptom improvement.
This step effectively begins to look at subgroups within the
sample by examining if there are different slopes for the
longitudinal PD association as a function of degree of PTSD
change. A negative sign for this step suggested that the stability
of the LTFU PD was attenuated as a product of greater PTSD
reduction. Step 5 tested whether additional treatment received
after the treatment phase of the study added additional variance
to the model. This was entered as the last step to reflect the
temporal ordering of the variables since this variable captured
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variance from the end of the treatment trial to the LTFU. For
this step, a positive sign indicated that individuals engaged
in additional treatment after the trial phase of the study had
higher LTFU PD feature scores.

We followed the same analytic approach to test our second and
complementary hypothesis, that individuals who demonstrate a
reduction in PD features also demonstrate decreases in PTSD
symptoms (as indexed by residualized change scores), in 10
hierarchical multiple regression analyses (one for each PD). As
before, each regression had five steps: (1) CAPS baseline sever-
ity score; (2) treatment completer status; (3) PD change score
(baseline-LTFU); (4) interaction of baseline CAPS X PD change;
and (5) additional treatment received after study completion.
Interpretation of these regression coeflicients mirrored those
described above, with the exception being that these related to
LTFU PTSD scores (not PDs).

For both sets of analyses, we used Holm (35) correction for the
overall F-test to protect against type I error given the 10 regres-
sions (one for each PD) conducted in each set of analyses. Effect
size was evaluated by calculating Cohen’s (36) f* (0.02 = small,
0.15 = medium, 0.35 = large). Prior to conducting hypothesis
testing, we centered all predictors included in interaction terms to
avoid concerns related to multicollinearity and inflated standard-
ized effect size estimates.

RESULTS

Descriptive statistics for the CAPS and PD scales, and t-tests
examining group mean changes over time, are presented in
Table 1. Correlational analyses are presented in Table 2. Before
proceeding with our planned analyses, we explored the potential
effect of treatment type. We compared means for the two treat-
ments at baseline and LTFU; participants who received CPT
versus PE did not differ on baseline (all ts < 1.90; all ps > 0.15)

TABLE 1 | Baseline and LTFU posttraumatic stress disorder symptom
severity scores and personality disorder feature scores.

Variable Time point t-Test

t (df)

Baseline LTFU
(n=79)
M SD M SD

CAPS 7715 19.61 26.33 24.31 17.40 (78)*
SNAP
Paranoid 13.77 4.89 8.79 5.59 9.18 (78)*™
Schizoid 7.10 3.17 5.70 3.40 4.26 (78)*
Schizotypal 12.19 4.29 8.32 4.94 7.46 (78)
Antisocial 8.97 5.44 7.57 5.25 3.04 (78)**
Borderline 11.81 4.85 8.24 5.83 6.06 (78)*
Histrionic 8.94 4.19 7.67 3.69 3.43 (78)*
Narcissistic 9.30 3.92 7.27 3.67 5.18 (78)**
Avoidant 11.11 3.76 8.33 4.48 5.86 (78)*
Dependent 9.89 4.68 6.35 4.16 7.81 (78)*
OoC 12.85 3.23 10.81 3.74 5.62 (78)*

LTFU, long-term follow-up,; CAPS, Clinician-Administered PTSD Scale; SNAR, Schedule
for Non-adaptive and Adaptive Personality; OC, obsessive-compulsive.
**p < 0.01.

or LTFU (all ts < 1.70; all ps > 0.05) CAPS or PD scores in these
79 subjects. Therefore, we collapsed the data across treatment
type for all subsequent analyses.

Predicting LTFU PDs

Next, we evaluated if change in PTSD severity was associated
with residualized change in PD features in 10 separate regres-
sions. For all regressions, the overall F-test met the adjusted
Holm criterion for statistical significance (all ps < 0.005). In each
equation, baseline PD significantly predicted LTFU PD with
large effect sizes (all (f> > 0.30; Table 3), indicating substantial
stability. Completion of treatment added a small amount of
incremental variance to the prediction of residualized change in
LTFU paranoid (f* = 0.06), schizotypal (f* = 0.05), and obses-
sive—compulsive (OC) PD (f* = 0.04; Table 3), suggesting that
completing a course of trauma-focused therapy was associated
with decreased PD features at LTFU. Change in CAPS scores
added significant incremental variance to the prediction of LTFU
paranoid (f* = 0.09), schizotypal (f* = 0.12), antisocial (f* = 0.05),
borderline (f* = 0.06), avoidant (f* = 0.09), and dependent PD
(f = 0.09; Table 3), suggesting that PTSD symptom reductions
were associated with residualized change (reductions) in these
PDs (and similarly, PTSD symptom increases were associated
with PD increases).

The interaction between baseline PD features and CAPS
change added incremental variance in Step 4 to the prediction
of LTFU antisocial (f> = 0.09) and borderline PD (f* = 0.07;
Table 3). To depict these interactions, we plotted the association
between PD at baseline and LTFU as a function of change in
CAPS. Degree of CAPS change was defined by a median split
on the CAPS difference score for the purposes of the figures
(Figures 1 and 2). These figures show that participants with
greater decreases on the CAPS evidenced sharper declines in PD
features over time (i.e., the substantial stability of PD features
evident from the results of Step 1 of the equation was attenuated
for individuals who achieved greater PTSD improvement). These
figures also show the stability (i.e., slope) of borderline and anti-
social PD change as a function of CAPS change in comparison
to the average stability of these PDs over time (shown in red).
Results indicated that additional treatment after completion of
the study treatment protocol resulted in small but significant
increases in variance explained in LTFU schizotypal (f* = 0.04)
and borderline PD (f* = 0.03; Table 3), such that participants
who sought additional treatment had higher LTFU PD scores
than those who did not.

In summary, this set of analyses revealed that greater PTSD
symptom improvement was associated with greater residualized
change (symptom improvement) in paranoid, schizotypal, anti-
social, borderline, avoidant, and dependent PDs. Further, results
revealed that for borderline and antisocial PD, the stability of
the PD was not uniform across subjects, but rather, there were
different slopes for the longitudinal PD association that differed
by the degree of PTSD change.

Predicting LTFU PTSD

We next evaluated if change in PD features was associated with
residualized change (e.g., improvements) in PTSD severity in
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TABLE 2 | Correlations between baseline and LTFU posttraumatic stress disorder symptom severity scores and personality disorder scores (n = 79).

Variable CAPS-IV  Paranoid Schizoid Schizotypal Antisocial Borderline Histrionic Narcissistic Avoidant Dependent ocC
CAPS-IV 0.37* 0.22 0.42** 0.25* 0.28* 0.15 0.22 0.28* 0.30* 0.19
Paranoid 0.14 0.62** 0.87* 0.51* 0.70* 0.15 0.68™ 0.72* 0.44* 0.69*
Schizoid -0.10 0.22 0.69** 0.27* 0.37* —0.34** 0.18 0.76* 0.05 0.35*
Schizotypal 0.13 0.68* 0.47* 0.52* 0.68* 0.08 0.55* 0.74* 0.42* 0.53*
Antisocial 0.15 0.29* -0.04 0.42** 0.72** 0.50** 0.58** 0.25* 0.51* 0.24*
Borderline 0.36"* 0.42* 0.01 0.48** 0.64* 0.35** 0.57* 0.53* 0.66* 0.49*
Histrionic 0.26* 0.16 —-0.46"* 0.06 0.51* 0.46* 0.565* —-0.24* 0.37* 0.15
Narcissistic 0.01 0.45* -0.11 0.43** 0.58* 0.46* 0.60** 0.21 0.36* 0.52*
Avoidant 0.09 0.47* 0.70* 0.49** -0.04 0.22* —-0.44** -0.10 0.33* 0.48™
Dependent 0.35** 0.12 -0.32** 0.08 0.17 0.49** 0.39* 0.05 0.02 0.21
oC 0.10 0.563* 0.26* 0.34** 0.03 0.27* —-0.06 0.21 0.52** -0.05

The lower triangle reflects correlations from baseline assessments and the upper triangle reflects correlations from the LTFU assessments. LTFU, long-term follow-up; OC,

obsessive-compulsive; CAPS-1V, Clinician-Administered PTSD Scale for DSM-1V.
*p < 0.05.
*p < 0.001.

10 separate regressions.' Five of the overall F-tests did not meet
the Holm criterion for statistical significance and were therefore
not interpreted.? In each of the five equations that were inter-
pretable (i.e., those involving paranoid, schizotypal, antisocial,
avoidant, and OC PD), baseline CAPS significantly predicted
LTFU CAPS (f = 0.06; Table 4). By contrast, completion of
treatment, entered in Step 2, did not add significant incremental
value to any of the models (all ps > 0.05). However, changes in
all five of these PDs (all f* > 0.10) added significant incremental
variance to the prediction of LTFU CAPS. These results suggest
that in these five analyses, PD change covaried with residualized
PTSD change.

The interaction between baseline CAPS and change in OC PD
features (f* = 0.07) added significant incremental variance to the
prediction of LTFU CAPS (Table 4). To depict this interaction,
we plotted the association between baseline and LTFU PTSD
symptom severity as a function of change in OC PD. Degree of
PD change was defined for the purposes of the figure, by a median
split on the OC PD difference score (Figure 3). The figure shows
that individuals with greater decreases on OC PD evidenced
greater residualized change (e.g., sharper declines) in PTSD
severity over time. Specifically, the association between baseline
and LTFU CAPS was attenuated for those who demonstrated
the greatest OC PD improvement. The differential strength of
association between PTSD at baseline and LTFU as a function of
OC PD change can be viewed in contrast to the average stability
of PTSD over time (shown by the red line in Figure 3). Results
from Step 5 of the equations indicated that receiving additional
treatment after completion of the study treatment protocol did

! An initial examination of the data suggested the existence of a number of potential
outliers. We tested for multivariate outliers using leverage tests and found that five
participants had leverage values that were more than 2 SDs above the mean. These
five participants were therefore excluded from all subsequent analyses.

*For these analyses, the most significant test needed to surpass adjusted p < 0.005
(0.05/10) and the least significant test needed to surpass p < 0.05 (0.05/1). Overall
model p-values for histrionic, narcissistic, dependent, borderline, and schizoid PDs
did not meet these thresholds, though results are reported in Table 4 for complete-
ness. For the remaining five analyses, the overall model surpassed the intervening
adjusted p-value thresholds (all ps < 0.004).

not improve prediction of LTFU CAPS severity in any of the
models (Table 4).

In summary, this set of analyses revealed that decreases in
features of paranoid, schizotypal, antisocial, avoidant, and OC
PD were associated with greater residualized change (decreased
severity) in PTSD. Beyond this, the average stability of PTSD
symptoms over time was altered as a function of the degree of
change in OC PD features, with subjects who showed greater
decreases in this PD also demonstrating reduced PTSD stability
over time.

DISCUSSION

To our knowledge, the current study is the first to examine
associations between PTSD and PD symptom change over the
long-term and to do so for all 10 DSM-IV PDs. To explore these
associations, we conducted two sets of analyses. Our first set of
analyses examined how change in PTSD severity was associated
with residualized change in PD severity. We found that change
in PTSD severity correlated with PD scores at LTFU for six of
the PDs (paranoid, schizotypal, antisocial, borderline, avoidant,
and dependent), even after controlling for baseline levels of these
PDs. This association implies that PTSD change was associated
with residualized change in these six PDs such that improvements
in PTSD covaried with reductions in each PD. This extends the
work of Markowitz et al. (12) in that our results suggest that PTSD
change is associated with PD change, and that participation in
trauma-focused therapy is associated with decreases across a
range of PDs (i.e., lower scores than what would be predicted
based on baseline level of PD). These findings are particularly
important because the treatments given were brief with only
13 hours of therapist contact in total conducted twice a week.
Interestingly, five of the six PDs (paranoid, schizotypal,
antisocial, borderline, and dependent) that were significantly
associated with change in PTSD severity in this study have been
previously shown to be strongly related to trait NEM (19). The
sixth PD, avoidant PD, is thought to have equivalent associations
with NEM and trait positive emotionality [PEM; i.e., a tendency
towards positive affect and social closeness (25)]. This suggests
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TABLE 3 | Hierarchical linear regression analyses predicting change in PD features as a function of change in posttraumatic stress disorder.

Predictor

PD Step 1 Step 2 Step 3 Step 4 Step 5

Baseline PD Tx completer CAPS A Baseline PD x CAPS A Additional Tx
Paranoid
AR? 0.34* 0.06™ 0.09* 0.01 0.01
B 0.58** —0.24* -0.29** -0.08 0.19
B (SE) 0.67 (0.11) —2.83 (1.06) —-0.06 (0.02) —0.00 (0.00) 1.29 (0.98)
(Gl (0.46-0.88) (—4.94t0 -0.72) (-=0.10to —-0.03) (—0.01 to 0.00) (—0.66 to 3.23)
Schizoid
AR? 0.36™ 0.02 0.03 0.01 0.00
i 0.60** -0.15 -0.16 -0.11 0.05
B (SE) 0.65 (0.10) —1.06 (0.66) -0.02 (0.01) —0.00 (0.00) 0.36 (0.63)
(Cl) (0.45-0.84) (—2.36 10 0.25) (—0.04 to 0.00) (—0.01 to 0.00) (—0.90to 1.62)
Schizotypal
AR? 0.26™* 0.04* 0.11* 0.02 0.04*
i 0.51* -0.22* -0.33** -0.14 0.20*
B (SE) 0.59 (0.11) —2.25 (1.04) —0.06 (0.02) —0.01 (0.00) 2.04 (0.90)
(Cly (0.36-0.81) (—4.31t0 -0.19) (-=0.10to -0.03) (—0.02 to 0.00) (0.25-3.83)
Antisocial
AR? 0.50** 0.01 0.05* 0.08* 0.01
i 0.71* -0.12 -0.23** -0.29** 0.08
B (SE) 0.68 (0.08) -1.29 (0.91) —-0.05 (0.02) —0.01 (0.00) 0.89 (0.82)
(@) (0.52-0.84) (-3.111t0 0.53) (—0.08 to —0.02) (=0.02 to -0.01) (-0.7510 2.52)
Borderline
AR? 0.28* 0.02 0.06™ 0.07* 0.03*
B 0.53* -0.13 -0.25" -0.27* 0.19*
B (SE) 0.64 (0.12) —1.59 (1.19) —-0.06 (0.02) —-0.01 (0.01) 2.27 (1.07)
cl (0.41-0.87) (-3.96 t0 0.79) (-0.10 to —0.01) (-0.02 to —0.01) (0.14-4.41)
Histrionic
AR? 0.44* 0.01 0.00 0.00 0.00
B 0.66™* -0.10 -0.03 0.04 -0.03
B (SE) 0.58 (0.08) -0.75 (0.67) —-0.00 (0.01) 0.00 (0.00) -0.26 (0.70)
()] (0.43-0.73) (—2.08 t0 0.58) (—0.08 t0 0.02) (=0.01 t0 0.01) (-1.651t0 1.12)
Narcissistic
AR? 0.33* 0.00 0.03 0.01 0.00
B 0.58** -0.05 -0.18 0.07 0.07
B (SE) 0.54 (0.09) -0.40 (0.73) —-0.03 (0.01) 0.00 (0.00) 0.51(0.75)
(Gl (0.37-0.71) (—1.8510 1.04) (—0.05 to 0.00) (—0.00 to 0.01) (—0.99 t0 2.01)
Avoidant
AR? 0.24* 0.01 0.08™ 0.02 0.01
B 0.49* -0.11 -0.29** -0.15 0.12
B (SE) 0.58 (0.12) —1.06 (0.95) —-0.05 (0.02) —-0.01 (0.01) 1.14(0.88)
(Cl) (0.34-0.82) (—2.9510 0.84) (—0.08 to —0.02) (—0.02 to 0.00) (—0.63 t0 2.90)
Dependent
AR? 0.35" 0.03 0.09* 0.00 0.01
B 0.59* -0.16 -0.30** -0.05 0.08
B (SE) 0.53(0.08) —1.39(0.80) —0.05 (0.01) —0.00 (0.00) 0.65 (0.74)
(Cl (0.36-0.69) (—2.98 t0 0.20) (—0.08 to —0.02) (—0.01 to 0.00) (—0.83102.13)
oC
AR? 0.34** 0.04* 0.02 0.00 0.01
B 0.58™* -0.19* -0.14 —-0.01 0.08
B (SE) 0.67 (0.11) —1.53(0.73) —-0.02 (0.01) 0.00 (0.00) 0.63(0.72)
(Cl (0.46-0.88) (—2.98 to —0.07) (—0.05 t0 0.01) (=0.01 t0 0.01) (—0.80 to0 2.06)

PD, personality disorder; CAPS, Clinician-Administered PTSD Scale; Tx, treatment; OC, obsessive—compulsive; AR?, R-squared change; f, standardized beta; B, unstandardized
beta; Cl, 95% confidence interval for B. All overall F-tests were significant using Holm’s adjusted p-value thresholds (all Fs > 8.47; all ps < 0.001).

For illustrative purposes, only the final variable added to each step is displayed in the table. The dependent variable for each regression was the respective long-term follow-up PD
feature score. PDs are listed in the first column, as opposed to the top row (which might be more typical) due to space considerations.

*0 < 0.05.

*p < 0.01.

that the co-occurring reductions in PTSD symptom severity — expression and severity of these disorders. By contrast, three of
and these five PDs may be related to more general decreases in  the four PDs that were not predicted by changes in PTSD sever-
trait NEM which would be expected to broadly influence the ity (schizoid, histrionic, and narcissistic PD) are most strongly
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FIGURE 1 | Change in mean raw antisocial PD score from baseline to LTFU as a function of improvement in CAPS score from baseline to LTFU.
Degree of improvement on the CAPS was defined by a median split on the baseline minus LTFU difference score (median CAPS change score = 50). The red line
reflects the average stability for this PD for the sample. CAPS, Clinician-Administered PTSD Scale; PD, personality disorder; LTFU, long-term follow-up. *p < 0.10;
*p < 0.05; **p < 0.01; **p < 0.001.
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FIGURE 2 | Change in mean raw borderline PD score from baseline to LTFU as a function of improvement in CAPS score from baseline to LTFU.
Degree of improvement on the CAPS was defined by a median split on the baseline minus LTFU difference score (median CAPS change score = 50). The red line
reflects the average stability for this PD for the sample. CAPS, Clinician-Administered PTSD Scale; PD, personality disorder; LTFU, long-term follow-up. *p < 0.10;
*p < 0.05; **p < 0.01; **p < 0.001.

associated with PEM. Though speculative, this may imply that Our results further suggest that the longitudinal stability of
reductions in NEM (e.g., perhaps in response to treatment) have ~ both antisocial and borderline PD features was attenuated in
a greater generalized impact on symptom improvements; while  individuals who experienced the greatest amount of PTSD symp-
by contrast, PEM, which is orthogonal to NEM (37) may be  tom improvement. Interestingly, both of these PDs load strongly
unchanged as a function of treatment. Reduced NEM may be a  on the latent dimension of “externalizing” (18). Externalizing
mechanism responsible for decreases in both PTSD and the six ~ disorders are associated with impulse control problems (38,
PDs that were associated with PTSD change. 39). Externalizing PDs are associated with difficulty controlling
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TABLE 4 | Hierarchical linear regression analyses predicting change in posttraumatic stress disorder severity as a function of change in PD features.

Predictor

PD Step 1 Step 2 Step 3 Step 4 Step 5

Baseline CAPS Tx completer PD A Baseline CAPS x PD A Additional Tx
Paranoid
AR? 0.053* 0.036 0.16™* 0.027 0.0020
i} 0.23* -0.19 —0.41** -0.17 —0.041
B (SE) 0.26 (0.13) —8.23 (4.93) —1.71 (0.45) —0.038 (0.024) —1.69 (4.46)
(Cl) (0.001-0.51) (—=18.06 to 1.59) (-2.60to —0.82) (—0.086 to 0.010) (-10.59 to 7.22)
Schizoid?
AR? 0.053* 0.036 0.062* 0.018 0.000
B 0.23* -0.19 —-0.25% -0.15 0.001
B (SE) 0.26 (0.13) —8.23 (4.93) —1.74(0.77) —0.056 (0.045) 0.049 (4.74)
(Cl) (0.001-0.51) (—=18.06 to 1.59) (-=3.28 to —0.20) (=0.15t0 0.035) (-9.4t09.5)
Schizotypal
AR? 0.053* 0.036 0.15%* 0.014 0.006
[} 0.23* -0.19 —0.40"* -0.14 -0.083
B (SE) 0.26 (0.13) —8.23 (4.93) —1.74 (0.46) —0.028 (0.024) -3.45 (4.64)
(Gl (0.001-0.51) (—=18.06 to 1.59) (-2.66 to —0.82) (—0.76 to 0.020) (-=12.71 t0 5.81)
Antisocial
AR? 0.053* 0.036 0.13** 0.005 0.003
i 0.23* -0.19 -0.36"* -0.077 —-0.056
B (SE) 0.26 (0.13) —8.23 (4.93) —1.76 (0.53) -0.017 (0.027) —2.32 (4.66)
(Gl (0.001-0.51) (—=18.06 to 1.59) (-2.81to -0.71) (=0.070 to 0.036) (-=11.61 10 6.97)
Borderline®
AR? 0.053* 0.036 0.050* 0.016 0.002
i 0.23* -0.19 -0.23* -0.14 -0.043
B (SE) 0.26 (0.13) —8.23 (4.93) —0.88 (0.44) —0.028 (0.025) —1.77 (4.99)
(Gl (0.001-0.51) (—=18.06 to 1.59) (=1.75 to —0.009) (-0.078 to 0.022) (-11.73t08.18)
Histrionic?®
AR? 0.053* 0.036 0.001 0.012 0.000
i} 0.23* -0.19 0.027 -0.11 —0.001
B (SE) 0.26 (0.13) —8.23 (4.93) 0.18(0.79) —0.044 (0.046) —0.044 (4.98)
(Cl) (0.001-0.51) (—=18.06 to 1.59) (=1.39t0 1.76) (—0.14 t0 0.048) (—9.98 t0 9.89)
Narcissistic®
AR? 0.053* 0.036 0.027 0.030 0.000
i} 0.23* -0.19 -0.16 -0.17 0.011
B (SE) 0.26 (0.13) —8.23 (4.93) —1.01 (0.69) —0.054 (0.035) 0.45 (4.81)
(Cl) (0.001-0.51) (—=18.06 to 1.59) (=2.39t0 0.37) (=0.131t0 0.016) (—9.16 to 10.05)
Avoidant
AR? 0.053* 0.036 0.12* 0.027 0.001
i 0.23* -0.19 -0.35% -0.18 —-0.039
B (SE) 0.26 (0.13) —8.23 (4.93) —1.72 (0.54) —0.050 (0.032) —1.63 (4.70)
(Cl) (0.001-0.51) (—=18.06 to 1.59) (-=2.80 to —0.65) (-0.11t0 0.014) (—=11.00 to 7.74)
Dependent?
AR? 0.053* 0.036 0.013 0.057* 0.001
B 0.23* -0.19 -0.13 -0.25* 0.036
B (SE) 0.26 (0.13) —8.23 (4.93) —0.65 (0.64) —0.07 (0.032) 1.50 (4.88)
(Cl) (0.001-0.51) (—=18.06 to 1.59) (=1.94 t0 0.63) (—0.13 to —0.005) (—8.24 to 11.24)
oC
AR? 0.053* 0.036 0.094** 0.065* 0.000
B 0.23* -0.19 -0.32** -0.27* 0.013
B (SE) 0.26 (0.13) —8.23 (4.93) —1.99 (0.70) —0.085 (0.035) 0.53 (4.58)
(Cl) (0.001-0.51) (—=18.06 to 1.59) (-=3.40to —0.59) (-=0.16 to —0.015) (—8.61109.67)

PD, personality disorder; CAPS, Clinician-Administered PTSD Scale; Tx, treatment; OC, obsessive—compulsive; AR?, R-squared change; f, standardized beta; B, unstandardized
beta; Cl, 95% confidence interval for B.
For illustrative purposes, only the final variable added to each step is displayed in the table. The dependent variable for each regression was long-term follow-up CAPS score.

aThe overall F-tests for these five analyses were not significant after applying the adjusted Holm p-value threshold; therefore, results of these analyses are not interpreted in the

manuscript.
"0 < 0.05.
*p < 0.001.
**p < 0.001.

impulses toward aggressive, reckless, and dangerous behavior,
and this type of behavior may perpetuate stress and lead to
chronic PTSD symptoms. Given this, our finding that symptoms

of these two PDs were attenuated in those with PTSD symptom
reductions highlights the critical importance of treating PTSD
even in the context of these particularly impairing comorbidities.
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LTFU PTSD Symptom Severity Score

@ Below median on OCPD change
O At/above median on OCPD change

r=.35*
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Baseline PTSD Symptom Severity Score

FIGURE 3 | Change in mean raw CAPS score from baseline to LTFU as a function of improvement in OC PD score from baseline to LTFU. Degree of
improvement on OC PD was defined by a median split on the baseline minus LTFU difference score (median OC PD change score = 1). OC, obsessive-compulsive;
CAPS, Clinician-Administered PTSD Scale; PD, personality disorder; LTFU, long-term follow-up. *p < 0.10; *p < 0.05; **p < 0.01; **p < 0.001.

Clinicians who view comorbid borderline and antisocial PD as
contraindications for PTSD treatment may want to consider re-
evaluating this stance.

Our second set of analyses explored how changes in PD
severity might longitudinally relate to PTSD severity. For these
analyses, we expected PTSD severity to evidence residualized
decreases in association with decreases in PD severity, and that
the longitudinal stability of PTSD severity would be attenuated
in individuals who experienced the greatest amount of PD symp-
tom improvement. Consistent with predictions, PTSD severity
at LTFU was associated with changes in five PDs (paranoid,
schizotypal, antisocial, avoidant, OC PD), at mean levels of
baseline PTSD severity. Again, because paranoid, schizotypal,
and antisocial PD are strongly associated with NEM (25), and
both avoidant and OC PD are equally associated with NEM and
PEM (25), these findings potentially provide additional support
to the conjecture that NEM may be a mechanism responsible for
change in both PTSD and these PDs. Our finding that change in
OC PD was associated with attenuated longitudinal stability of
PTSD symptoms is an intriguing one. One possible explanation
for this may be that reductions in rigidity, a hallmark feature of
OC PD, may be associated with improved cognitive flexibility,
which would be expected to aide in the ability to reappraise
negative trauma-related cognitions. This may be one pathway by
which changes in this PD relate to residualized changes in PTSD.

The consistent association between change in PTSD and
change in PDs observed in this study suggests that these two
sets of disorders may be associated with one another in a more
fundamental way than originally thought. It is possible that PDs
may develop out of trauma exposure and PTSD symptoms. For
example, assault survivors may believe that they are at fault for
being assaulted and that they are incapable of making good deci-
sions; in turn, they may become dependent upon others to make

decisions for them and may develop dependent PD. Similarly,
assault survivors may believe that it is not safe to trust anyone;
this may develop into paranoid PD. The PD features may there-
fore partially represent trauma-related biases and overgeneral-
ized schemas [sometimes referred to as overaccomodation (20,
40)], which is targeted in CPT. In this study of women with an
index rape trauma, a large number had also experienced child-
hood abuse. Such abuse, early in personality development, could
result in PTSD symptoms, as well as emotions, behaviors, and
styles of relating to others that become seemingly entrenched
and characterological. Therefore, trauma may be a risk factor
linking PTSD and PD comorbidity, which implies that treating
trauma and associated symptoms may reduce severity of both
sets of disorders.

Our findings may also be relevant to individuals suffering from
comorbid PTSD and psychotic symptoms. Traditionally, patients
with comorbid PTSD and psychosis are not provided trauma-
focused therapy (41, 42) due to the argument that treatment of
PTSD in patients with psychotic symptoms is contraindicated
[e.g., Ref. (41)]. Research suggests that schizoid, schizotypal, and
paranoid PD may all be on the “schizophrenic spectrum” (43) and
asaresult, we were particularly intrigued by evidence in this study
that change in these PDs was associated with change in PTSD and
vice versa. Specifically, our results suggested that changes in PTSD
were associated with both LTFU paranoid and schizotypal PD
scores, even after controlling for baseline levels of these PDs. This
implies that PTSD treatment in those with psychotic-spectrum
disorders [i.e., paranoid, schizotypal, and schizoid PD (27, 28)] is
not contraindicated, and further, that such treatment may assist
in reducing symptoms of both disorders. In addition, our finding
that change in these PDs also affects residualized change in PTSD
severity, and that individuals who demonstrate larger decreases
in paranoid and schizoid PD also demonstrate larger decreases in
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PTSD symptoms, suggests that targeting psychotic-like features
in therapy may also reduce PTSD symptoms.

Like all studies, the current study was not without limita-
tions. First, the study was limited in that our analyses were based
on data from only two widely spaced time points (5-10 years
apart). Therefore, it is unclear whether unmeasured intervening
factors affected the results, although our follow-up analyses
further suggest that our results cannot be explained completely
by additional therapy received after the completion of trauma-
focused therapy. Nevertheless, future studies should replicate
these analyses with multiple time points, including an earlier
follow-up, to more fully evaluate the association between PTSD
and PDs. Second, with only two equally spaced data points, we
could not fully examine potential reciprocal or bidirectional
associations in the data or examine if change in PTSD symp-
toms had a greater effect on PDs relative to the effects of change
in PDs on subsequent PTSD symptoms. For this reason, we
conducted parallel sets of analyses for PTSD and PDs, but we
are limited in our ability to draw clear causal inferences. Third,
this study examined a relatively small number of women who
had experienced at least one rape (although they were a severely
traumatized sample). To examine if the results are generalizable
to other PTSD populations, future investigations should exam-
ine whether men and patients exposed to other kinds of trauma
demonstrate the same pattern of results. Finally, although we
included a self-report measure of PDs that has demonstrated
high construct validity with interview measures in the assess-
ment of PDs, we did not use an interview measure designed to
diagnose PDs. Future studies should use structured diagnostic
interviews to assess PDs and determine if results generalize to
diagnostic threshold-level PDs.

In conclusion, the current study suggests that changes in PTSD
are associated with changes in a range of PDs, and conversely,
changes in a number of PDs are associated with changes in PTSD
symptom severity over time. Our findings raise the possibility of a
shared underlying mechanism driving the covariation of change:
NEM. These results have important clinical implications, in that
they suggest that therapeutic efforts to reduce one set of these
disorders may impact the symptomotology of the other. This runs
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The objective of this research project is the identification of a physiological prodrome of
post-traumatic stress disorder (PTSD) that has a reliability that could justify preemptive
treatment in the sub-syndromal state. Because abnormalities in event-related potentials
(ERPs) have been observed in fully expressed PTSD, the possible utility of abnormal ERPs
in predicting delayed-onset PTSD was investigated. ERPs were recorded from military
service members recently returned from Iraq or Afghanistan who did not meet PTSD
diagnostic criteria at the time of ERP acquisition. Participants (n=65) were followed
for up to 1year, and 7.7% of the cohorts (n=5) were PTSD-positive at follow-up. The
initial analysis of the receiver operating characteristic (ROC) curve constructed using
ERP metrics was encouraging. The average amplitude to target stimuli gave an area
under the ROC curve of greater than 0.8. Classification based on the Youden index,
which is determined from the ROC, gave positive results. Using average target amplitude
at electrode Cz yielded Sensitivity =0.80 and Specificity =0.87. A more systematic
statistical analysis of the ERP data indicated that the ROC results may simply represent
a fortuitous consequence of small sample size. Predicted error rates based on the
distribution of target ERP amplitudes approached those of random classification. A leave-
one-out cross validation using a Gaussian likelihood classifier with Bayesian priors gave
lower values of sensitivity and specificity. In contrast with the ROC results, the leave-
one-out classification at Cz gave Sensitivity =0.65 and Specificity =0.60. A bootstrap
calculation, again using the Gaussian likelihood classifier at Cz, gave Sensitivity =0.59
and Specificity = 0.68. Two provisional conclusions can be offered. First, the results can
only be considered preliminary due to the small sample size, and a much larger study will
be required to assess definitively the utility of ERP prodromes of PTSD. Second, it may
be necessary to combine ERPs with other biomarkers in a multivariate metric to produce
a prodrome that can justify preemptive treatment.

Keywords: post-traumatic stress disorder, prodromes, event-related potentials, delayed onset, traumatic brain
injury, P300
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INTRODUCTION

Historically, psychiatric practice has been reactive rather than
preemptive. It has been recognized that a transition to preemptive
psychiatry requires the identification of prodromes of psychiatric
disorders that have a predictive reliability that justifies interven-
tion in the absence of a fully expressed disorder. A prodrome is not
a risk factor. A prodrome is a physiological change antecedent to
a full expression of the disorder. Costello and Angold (1) provide
the following definition: “.. . a prodrome is a premonitory mani-
festation of the disease. It is not a characteristic of the individual
or their environment or a causal agent of the disease. A prodromal
symptom may or may not continue to be manifest once the full
disease appears. Conversely, the same disease may or may not
manifest prodromal symptoms in different episodes” Emerging
genetic, epigenetic, and psychophysiological technologies offer
the possibility of identifying prodromes or combinations of pro-
dromes (where a combination of metrics may improve specificity)
that can warrant preemptive treatment (2, 3). Prior research has
investigated prodromes of several psychiatric disorders including
psychosis (4-7), depression (8), autism (9, 10), dementia (11),
alcoholism and substance abuse (1, 12), and post-traumatic stress
disorder [PTSD (13-15)].

The objective of this research project is the identification of a
physiological prodrome of PTSD that has a reliability that could
justify preemptive treatment in the sub-syndromal state. The
search for statistically reliable prodromes requires two things: a
sub-syndromal period where physiological changes prior to the
disease onset have been initiated, and a measure that can quantify
these changes. In the ideal case, a third element can facilitate the
search for prodromes: the identification of an at-risk population
because an enriched population (a population where incidence is
higher than the general population) will increase the statistical
likelihood of identifying a prodrome. In this contribution, we
address a specific question: can event-related potentials identify
individuals at risk of delayed-onset PTSD? As preceding questions
we must ask whether an at-risk population can be identified and
if there is evidence indicating that PTSD can, in some instances,
present with delayed onset? It is the period between trauma expo-
sure and the presentation of a fully expressed PTSD that provides
the window of opportunity for preemptive treatment.

Can a PTSD At-Risk Group Be Identified?

Military deployment is a risk factor for PTSD. The reported
incidence of PTSD in veterans varies greatly between studies. A
critical review found that PTSD incidence in US Iraq veterans
ranges from 4 to 17% (16). Reports of the incidence of PTSD
in the general population are similarly varied, but the National
Comorbidity Survey Replication Study (17, 18) estimated the life-
time prevalence of PTSD in adult Americans to be 6.8%. Current
past year prevalence was estimated at 3.5%. This suggests that
military service members (SMs) who have returned from deploy-
ment will provide a statistically enriched population increasing
the likelihood of identifying prodromes of PTSD. When making
this observation, it is recognized that it is possible that military-
related PTSD and PTSD in civilian populations may have distinct
pathophysiological etiologies. This would potentially limit the
general utility of results obtained with a military population.

Can PTSD Present with Delayed Onset?

Meta-analysis indicates that approximately 25% of PTSD cases
present with delayed onset, where delayed onset is defined as
meeting diagnostic criteria after a sub-syndromal or asymp-
tomatic period of at least 6 months after the precipitating trau-
matic event (19, 20). In a military population, Grieger et al. (21)
found that the majority of individuals PTSD-positive 7 months
after serious combat injury did not meet diagnostic threshold at
1 month post-injury. In cases of PTSD following mild traumatic
brain injury (TBI), the fraction of cases presenting with delayed
onset can be higher. Bryant et al. (22) found that of those who met
PTSD criteria at 24 months following a TBI, 44.1% reported no
PTSD at 3 months. The analysis of Smid et al. (20) and Andrews
et al. (19) indicates that PTSD can present after a symptom-free
period, but it has been found to be more likely after a period of
sub-syndromal PTSD in which two or three of the symptom clus-
ters are endorsed (22). The factors contributing to delayed-onset
PTSD in the absence of mild TBI are incompletely understood
(15). On reviewing the trajectories of full and sub-syndromal
PTSD, Bryant et al. (22) reached the following conclusions: “The
present study demonstrates longitudinally that there is not a linear
relationship between acute trauma response and long-term PTSD
and highlights that PTSD levels fluctuate markedly in the initial
years after trauma exposure. This pattern can explain the modest
predictive capacity of acute markers to identify subsequent PTSD
status. The complexity of these trajectories is further indicated
by the delayed occurrence of PTSD responses, which appears
to result from a combination of the immediate stress response
and cumulative stress in the aftermath of the trauma” These
clinical observations further encourage the search for reliable
physiological prodromes of PTSD.

Is There a Prior Literature Reporting
Alterations of Event-Related Potentials
in Fully Expressed PTSD?

As noted above, an additional requirement in the search for
prodromes is the identification of a measure that can quantify
physiological changes antecedent to disease onset. This search
can be informed by asking whether there are markers that show
alteration in the fully expressed disease, since it seems possible
that these alterations may have begun prior to reaching diagnostic
threshold. In the specific context of this investigation, this ques-
tion becomes is there a prior literature showing abnormalities in
event-related potentials in PTSD patients? An examination of the
prior literature summarized in Table 1 suggests that event-related
potentials can be altered in the fully expressed PTSD state.

The divergence of electrophysiological results across studies
is consistent with the emerging understanding that PTSD is not
a discrete clinical entity and that different pathophysiological
processes may be active in different individuals. The results do,
however, suggest that alterations of brain electrical behavior can
be associated with the disorder. As indicated in Table 1, alterations
in P300 are most frequently reported.

There is an emerging understanding of the neurological origin
of the empirical results reported in Table 1 that suggests why
alterations of P300 may be associated with both fully expressed
PTSD and the sub-syndromal state. P300 has been hypothesized
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TABLE 1 | Studies reporting ERP abnormalities in PTSD-positive partici-
pants.

Study Reported observation(s)

Araki et al. (23) Lower amplitude ERPs at Pz in an auditory oddball

task

Blomhoff et al. (24) Amplitudes to emotionally related words were

significantly related to CAPS scores
Charles et al. (25)
Felmingham et al. (26)

P300 amplitude lower in PTSD-positive participants
Auditory oddball, PTSD positive participants show
the following

Target stimuli: reduced P200 amplitude, reduced
P300 amplitude, increased N200 amplitude,
increased N200 latency, increased P300 latency
Standard stimuli: reduced P200 amplitude

Ghisolfi et al. (27) PTSD positive participants showed auditory P50

sensory gating deficits
Hansenne (28) Literature review includes PTSD

Javanbakht et al. (29) Literature review of 36 studies. Increased P300

response to trauma-related stimuli. P50 studies
suggest impaired gating

Johnson et al. (30) P300a, P300b amplitudes larger with trauma

related stimuli

P300b small with neutral stimuli

P300 working memory amplitudes smaller
Karl et al. (31) Reduced P50 suppression
Increase P300 amplitude to trauma-related stimuli

Kimble et al. (32) Significant P300 amplitude enhancements to

distracting stimuli
Kimble et al. (33)
McFarlane et al. (34)

Larger frontal, smaller central, and parietal CNVs

Delayed N200 P300 elicited by target and distracter
tones indistinguishable

Metzger et al. (35) Parietal P300 amplitude to target tones were

smaller in unmedicated PTSD positive participants

Metzger et al. (36) Modified Stroop task for personal traumatic,
personal positive, and neutral words. PTSD-positive
participants have reduced and delayed P300 across

word type

Metzger et al. (37) Contrary to previous results, the PTSD group had
larger P300b amplitude and increased P200

amplitude/intensity slopes

Neylan et al. (38) Impaired P50 gating to non-startle trauma-neutral

auditory stimuli

Neylan et al. (39) Nine of 24 P300 measures were significantly less

predictable over time in the PTSD-positive group

Shu et al. (40) mTBlI only compared against mTBI 4 PTSD, larger

emotional face processing ERPs in mTBI + PTSD

Shu et al. (41) mTBI only compared against mTBI + PTSD, larger

inhibitory processing ERPs in mTBI 4+ PTSD

Shucard et al. (42) PTSD group has longer P300 latency to NoGo
stimuli and greater P300 amplitude to irrelevant

non-target stimuli

CAPS, Clinician-Administered PTSD Scale; CNV, contingent negative variation; ERF,
event-related potential.

to reflect neural activity associated with attention and subsequent
memory processing (43), with larger P300 amplitude associ-
ated with greater attentional resources employed in the task (44,
45). The prior studies with PTSD positive participants reporting

reduced P300 amplitude to target stimuli in the PTSD group
compared to the control group, suggest impairment of attentional
processes which is consistent with clinical observation. In addi-
tion, a meta-analysis examining ERP components and PTSD
revealed that the P300 amplitude may also be sensitive to con-
textual cues such that information processing is modulated based
on the situation and environment (31). These dynamics are con-
sistent with functional changes of two reported neural genera-
tors of the P300 (46, 47): the anterior cingulate cortex (ACC)
and the hippocampus, which are also altered in individuals with
PTSD (48). The ACC is critical to attentional processing and fear
inhibition (49, 50) and the hippocampus is involved in memory
and contextual representations (51). Araki et al. (23) revealed
that lower P300 amplitude in patients with PTSD was associated
with smaller ACC volume, which linked the P300 abnormality to
underlying brain morphological abnormality.

It should be recognized that the results in Table 1 were obtained
from participants who were diagnostically PTSD-positive at the
time of recording. The question of the utility of ERPs as a predictor
of a transition to PTSD is not addressed by these studies, but these
studies do suggest that altered ERPs may be present in the sub-
syndromal state. This possibility is investigated in this study. The
study was sponsored by the Department of Defense to investigate
the utility of using a reduced montage that could be implemented
in a military field hospital environment. Event-related potentials
can be elicited by visual, auditory, somatosensory, and olfac-
tory stimuli, with visual and auditory stimuli being the most
commonly used. Hearing and vision can be compromised after
blast exposure, but visual disturbances typically resolve faster. We
therefore used visual stimuli in this study. As indicated in Table 1,
several ERP components [P50, P200, N200, and contingent neg-
ative variation (CNV)] can be altered in PTSD-positive partici-
pants. Typically, however, the P300 is the most robust component.
Since the object of this research program is the development of a
robust technology that can be implemented in an austere medical
environment, we focused on the P300.

METHODS
Subjects

We recruited 85 military SMs within 2 months of their return from
an Operation Enduring Freedom (OEF)/Operation Iraqi Freedom
(OIF) deployment of at least 3 months” duration in either Iraq
or Afghanistan. The Clinician-Administered PTSD Scale (CAPS)
(52) and the PTSD Checklist-Military Version (PCL-M) (53) were
administrated to assess PTSD. Patient Health Questionnaire-9
(PHQ-9) (54) and the International Classification of Diseases,
10th Clinical Modification (ICD-10) criteria for postconcussional
syndrome (PCS) were administrated to determine the presence
of depression and PCS, respectively. Exclusion criteria included
a history of head injury resulting in loss of consciousness for
60 min or more; a current Glasgow Coma Scale less than 13;
visual acuity lower than 20/100 after correction; psychosis; active
suicidal, or homicidal ideation; pregnancy; a diagnosis of PCS
according ICD-10, PHQ-9 score greater than or equal to 10; and a
PCL-M score greater than or equal to 50, or a diagnosis of PTSD
made by an experienced psychologist using the CAPS based on the
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DSM-1V criteria. All subjects provided written informed consent
in accordance with the protocol approved by institutional review
boards at Uniformed Services University, Walter Reed National
Military Medical Center, and the National Institutes of Health.

Out of the 85 participants, 8 were excluded after baseline assess-
ment: 2 for PCL-M >50, 2 for PHQ-9 scores >10, and 4 for
problems with electroencephalogram (EEG) recording. Among
the remaining 77 participants, 65 completed at least one follow-
up psychological evaluation (52 at 3 months, 33 at 6 months, and
53 at 12 months). On serial follow-up evaluations, 5 of the 65
participants developed PTSD as determined by PCL-M scores
(4 PTSD, 1 PTSD with depression). We therefore separated the
65 participants into 5 cases (referred to as Converters, mean age
35.6 £ 6.2 years, 4 men and 1 woman) and 60 controls (referred to
as Stables, mean age 30.5 £ 8.0 years, 54 men and 6 women). The 5
Converters and 60 Stables are the final set of subjects in this study.
In this paper, we focus on electrophysiological data from baseline
assessment as we are trying to identify neural markers that predict
the development of PTSD.

All participants in the group of 65 were exposed to relatively
severe traumatic experiences. The types of index trauma reported
by those who developed PTSD included experiencing a base attack
(e.g., mortar or rocket fire, n=1), engaging in combat-related
violence (e.g., firefights, hit by improvised explosive device, IED,
killing enemy, n=2), witnessing combat-related violence (e.g.,
watching truck in convoy hit by an IED, witnessing death n = 1),
and deployment bullying and abuse (n=1). Those who did not
develop PTSD also reported experiencing base attacks (n =24),
engaging in combat-related violence (n=23), and witnessing
combat-related violence (n = 13). Two factors, however, preclude
a meaningful search for correlations between ERP abnormalities
and cause of trauma. The first is the small size of the study
population. The second would be applicable even in a larger study.
Many, if not most of these participants have received multiple
traumas from many causes.

Electrophysiological Recording

A visual oddball task was performed by subjects in an acoustically
and electrically shielded room. Visual stimuli were presented by
a digital tachistoscope of our own design and construction. The
tachistoscope is a 5 X 5 square array of yellow, light-emitting
diodes. Each diode is 1cm in diameter. Given spacing between
LEDs, the array is 6 cm X 6 cm. The standard visual stimulus
was a vertical stimulus which consists of the five vertical center
line LEDs illuminated simultaneously for 40 ms. The target visual
stimulus was a horizontal stimulus which is composed of the five
horizontal center line LEDs illuminated simultaneously for 40 ms.
Each subject received 125 stimuli in total, of which about 21%
(26 £ 1 trials) were target and 79% (99 £ 1 trials) were standard
stimuli. The subjects were instructed to maintain a silent count
of the number of target stimulus presentations and to report their
count at the end. The inter-stimulus onset time was varied ran-
domly between 1.4 and 1.8 s. The number of trials in the current
study is sufficient to elicit a valid P300 response. For example, a
classic P300 study by Pollich et al. (55) used 25 target trials. Cohen
and Polich (56) found that the P300 stabilized with approximately
20 trials.

The scalp EEG was recorded using the EPA6 amplifier (Sen-
sorium Inc.) and the Grass electrodes (Natus Neurology Inc.)
at Fz, Cz, Pz, Oz, C3, and C4 according to the standard 10-20
electrode system, with linked earlobes as reference and a forehead
ground. Electrode impedances were maintained under 5 kQ. EOG
was recorded from two electrodes placed below and above the
right eye. The sampling rate was 2,048 Hz, and the analog filter
band-pass was 0.02-500 Hz.

Data Processing of Electrophysiological
Data

Data processing was performed offline using custom scripts writ-
ten in MATLAB (www.mathworks.com). Channels contaminated
by artifacts were removed from analysis. This resulted in one
Fz channel (from the Stable group) and four Oz channels (one
from the Converter group and three from the Stable group) being
removed. EOG artifacts were corrected by using a regression
approach (57). The data after EOG correction were high-pass
filtered at 0.5 Hz, low-pass filtered at 50 Hz, and down sampled
to 256 Hz. The analysis period was —200 to 1,000 ms where time
zero denotes stimulus onset. Trials with peak potentials exceeding
75UV or exhibiting abnormal trends were excluded from ERP
averaging. The overall trial rejection rate was 4.84%. Target trials
and standard trials were averaged separately. P300 amplitude was
measured as the voltage of the largest positive peak of target
ERP within 250-500 ms. P300 latency was measured as the time
from stimulus onset to the maximum positive amplitude within
250-500 ms.

Statistical Analyses

Differences between groups in demographics, psychological mea-
sures, and task performance (accuracy of target count) were exam-
ined by Students ¢-tests if data are numerical or Fisher’s exact tests
if data are categorical. Because the Oz channel was lost in some
recordings (including one in the Converter group), the statistical
analysis is limited to Fz, Cz, Pz, C3, and C4 electrode sites. Group
differences in P300 amplitude and latency at each electrode site
were tested by Student’s ¢-tests. Correlations between P300 ampli-
tude and the psychological measures were examined by Pearson’s
correlation coefficient. p-Values less than 0.05 were considered
statistically significant.

To examine the efficacy of using P300 amplitude as the predic-
tor for PTSD, we performed several statistical analyses including
approximate classification error rate, receiver operating character-
istic (ROC) curve, leave-one-out cross validation, and bootstrap-
ping. The detailed mathematical methods and equations can be
found in the Mathematical Appendices.

RESULTS

Subject Characteristics and Baseline

Psychological Measures

The subject characteristics and baseline psychological measures
were summarized in Table 2. Age, gender, handedness, and his-
tory of mild TBI (mTBI) were not significantly different between
the Converter and Stable groups. At the baseline assessment, the
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TABLE 2 | Subject characteristics and baseline psychological measures.

Variable Converter Stable Group
(n=5) (n=60) comparison?
Mean SD Mean SD df t-Value p-Value
Age 35.6 6.2 305 80 63 137 0.18
Gender, male/female an 54/6 0.36
Handedness, R/L 5/0 55/5 0.66
History of mTBI 2/3 18/42 0.33

< 10vyears, yes/no

Clinician-Administered 30.6 154 187 125 63 2.02 0.047
PTSD Scale total

Patient Health 5.2 2.3 2.5 23 62 251 0.015
Questionnaire-9 score

PTSD Checklist-Military ~ 33.4 11.0 25.9 74 63 210 0.040

Version (PCL-M) score

aFisher’s exact tests were used for gender, handedness, and history of mTBI. Student’s
t-tests were used for other variables.

Converter group reported significantly higher CAPS, PHQ-9, and
PCL-M scores than the Stable group.

Behavioral Data

The accuracy of target count at baseline assessment was not signif-
icantly different between Converters and Stables. For Converters,
the mean accuracy of target count was 93.1% (SD 5.0%) and for
Stables the mean accuracy was 97.4% (SD 5.5%) The difference
was not statistically significant (t = 1.70, df = 63, p = 0.095).

P300 Data: Amplitude and Latencies of

Averaged Responses
We computed the approximate signal-to-noise ratios (SNRs) for
both target and standard trials within the P300 time window for
each subject. The SNR was calculated from the power of the ERP
during the P300 window (300-400 ms) minus the power of the
ERP during baseline (—200 to 0 ms) and then divided by the power
of the ERP during baseline window. The mean SNR for single
subject ERP for target trials at Pz is 145 (21.6 dB). The mean SNR
for single subject ERP for standard trials at Pz is 87 (19.4 dB).
The P300 waveforms of average responses to standard stimuli
do not have a well-defined single peak that can provide a unique
amplitude and latency measure that can be incorporated into
statistical analysis. Statistical analysis is therefore limited to the
average responses to target stimuli where well-defined P300 wave-
forms make precise measurements possible. Figure 1 displays the
grand average ERPs in response to target and standard stimuli
at the six electrodes in Converters and Stables. Because the Oz
channel was lost in some recordings, the statistical analysis is
further limited to Fz, Cz, Pz, C3, and C4 electrode sites. We
found that for all these electrode sites, the P300 amplitude was
significantly smaller (p < 0.05) for the Converter group compared
to the Stable group. The P300 latency was not significantly dif-
ferent (p > 0.05) between the two groups. The statistical results
for each electrode were summarized in Table 3. We also explored
the correlation between the P300 amplitudes and the psycholog-
ical measures (CAPS, PHQ-9, and PCL-M) across subjects. No
significant correlations were found (p > 0.05).

DIAGNOSTIC VALIDITY

Approximate Classification Error Rate

As summarized in Table 3, there was a statistically significant
difference in the target amplitude between the participants who
remained PTSD-negative throughout the study and those who
became PTSD-positive. A statistically significant between-group
separation does not, however, establish the efficacy of these mea-
sures as predictors. The most commonly applied quantitative
measure of between-group separation is the t-test. As shown
in Table 3, a naive calculation (a two-tailed ¢-test that assumes
unequal variances) suggests a significant separation between the
two participant groups. Two essential observations should be
made. First, the asymptotic assumptions of the t-test cannot
be meaningfully satisfied when Nc =5. Second, a separation
of means, which is what the t-test assesses, does not of itself
ensure a successful classification even in those instances where the
assumptions of the test are satisfied. An estimate of classification
error rates can be made by again assuming normality of the two
populations. The equations used are given in the Mathematical
Appendices. This estimate often results in a substantial under
estimate of the true error rate. This is particularly true when
population numbers are small (58). The results shown in Table 3
show that application of this admittedly optimistic error rate
estimate predicts that using target amplitude results in unaccept-
able classification error rates of Pgrror = 0.29 to Pgrror = 0.32,
where it should be remembered that random assignment results
in a 0.50 error if we assume that the two populations occur in
equal proportions. This negative conclusion will be supported by
the more reliable empirical determinations of classification error.
It should be noted, however, that the error rates are different
between the amplitudes and latencies, namely approximately 30%
for the amplitudes and 50% for the latencies.

ROC Curve

Prediction using prodromes can be treated as a diagnostic problem
in which the disease-positive state corresponds to being a member
of the group that becomes PTSD positive. Calculation of the
ROC curve is a commonly employed method for characterizing
a diagnostic classification. The first row of Table 4 shows the area
under the curve (AUC), for the electrophysiological measures.
The mathematical methods used to determine the AUC and its
confidence intervals are given in the Mathematical Appendices. A
value of AUC >0.5 indicates better than random assignment. The
P300 amplitude at Cz showed the highest predictive power, with
an AUC of 0.85 (confidence interval of [0.67, 0.94]). The ROC
curve of the P300 amplitude at Cz is shown in Figure 2. While
the values of the AUC are encouraging, the very large confidence
intervals diminish confidence in the result.

Diagnostic Efficacy and Determination of

the Diagnostic Cut Score

The results of a diagnostic calculation (and by implication for
the present context the identification of a prodrome) can be
expressed in the canonical four element diagnostic matrix: true
positive, false positive, false negative, and true negative. There is
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FIGURE 1 | P300 waveforms in converters and stables. Grand average ERPs in response to target and standard stimuli at the six electrodes. Blue lines
represent waveforms for Stables. Red lines represent waveforms for Converters.

TABLE 3 | Baseline results from participants who remained PTSD-negative for one year after enroliment (N = 60) and those who converted to PTSD-positive

(N=5).

Baseline scores Baseline scores Between-group PeRroR

individuals individuals separation
PTSD-negative PTSD-positive T-test, two-tailed, Equal priors
at 1year stables at 1year converters unequal variance
N =60 (N =59 for F2) N=5 p

Average Fz amplitude response to target stimulus (uV) 9.87 £4.25 5.98+2.38 0.0157 0.3193
Average Cz amplitude response to target stimulus (uV) 15.48 £5.45 9.71+2.65 0.0038 0.2937
Average Pz amplitude response to target stimulus (1V) 16.18 £5.27 11.13£3.71 0.0338 0.3130
Average C3 amplitude response to target stimulus (uV) 14562 +5.16 9.34+254 0.0054 0.3032
Average C4 amplitude response to target stimulus (uV) 14.72 £5.23 9.07 +£2.67 0.0046 0.2898
Average Fz latency response to target stimulus (ms) 356.2+43.8 357.0+£57.2 0.9760 0.4963
Average Cz latency response to target stimulus (ms) 359.7 £ 39.0 357.3+57.6 0.9235 0.4868
Average Pz latency response to target stimulus (ms) 360.5+42.4 374.2+58.6 0.6345 0.4377
Average C3 latency response to target stimulus (ms) 359.4 +37.3 352.3+68.2 0.8291 0.4646
Average C4 latency response to target stimulus (ms) 355.2+36.9 355.5+60.3 0.9928 0.4987
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TABLE 4 | Area under the receiver operating curve and measures of diagnostic efficacy computed using the smallest value of threshold giving the maximum

value of the Youden index.

Measure Average Fz amplitude
response to target

stimulus

Average Cz amplitude
response to target
stimulus

Average Pz amplitude
response to target
stimulus

Average C3 amplitude
response to target
stimulus

Average C4 amplitude
response to target
stimulus

Area under the curve 0.7864 [0.5616, 0.8960] 0.8533 [0.6708, 0.9347]

Max Youden Index 0.5763 0.6667
Tuax (V) 9.0140 10.4186
Diagnostic accuracy 0.6094 0.8615
Sensitivity 1.0000 0.8000
Specificity 0.5763 0.8667
Positive likelihood ratio 2.3600 6.0000
Negative likelihood ratio 0.0000 0.2308
Diagnostic odds ratio Undefined 26.0000

0.7833 [0.4737, 0.9108] 0.8233 [0.6170, 0.9185] 0.8433 [0.5980, 0.9390]

0.5500 0.6000 0.7000
12.1866 12.4016 9.1688
0.7538 0.6308 0.8923
0.8000 1.0000 0.8000
0.7500 0.6000 0.9000
3.2000 2.5000 8.0000
0.2667 0.0000 0.2222
12.0000 Undefined 36.0000

P300 amplitude
(AUC = 0.85)
Random

(AUC = 0.5)

True positive rate (Sensitivity)

0 ; ; " )
0 02 0.4 0.6 0.8 1
False positive rate (1-Specificity)

FIGURE 2 | The receiver operating characteristic (ROC) curve of the
P300 amplitude at Cz. Horizontal axis is the false positive rate (1-specificity)
which equals the number of false positive divided by the sum of false positive
and true negative. Vertical axis is the true positive rate (sensitivity) which
equals the number of true positives divided by the sum of true positive and
false negative. The solid line represents the ROC curve for using the P300
amplitude at Cz as the diagnostic test. The dashed line represents the ROC
curve for a random test.

no single fully satisfactory summary measure for characterizing
the diagnostic matrix. Each has advantages and limitations. The
limitations are particularly evident in studies like this one where
disease prevalence is low. We will therefore examine six common
measures of diagnostic efficacy: diagnostic accuracy, sensitivity,
specificity, the positive likelihood ratio, the negative likelihood
ratio, and the diagnostic odds ratio. Their definitions are given
in the Mathematical Appendices.

The values of elements in the diagnostic matrix, and therefore
measures of diagnostic efficacy like sensitivity and specificity, are
critically dependent on the cut score used to assign individuals to
the disease-positive and disease-negative groups. The choice of the
cut value is therefore a central problem in the implementation of
a diagnostic procedure. As outlined in the Mathematical Appen-
dices, more than one candidate procedure has been proposed. In
the calculations summarized in Table 4, the diagnostic threshold
was determined by the value of threshold that gave the maxi-
mum value of J, the Youden index (59). The value of sensitivity,
specificity, and other measures of diagnostic efficacy reported in
Table 4 are the values obtained when the threshold was set to the
smallest value of threshold giving the maximum J. Because the

results of Table 3 indicate that target latencies cannot discriminate
between-group means, the analysis is limited to target amplitudes.

Leave-One-Out Cross Validation

The results presented in Table 4 are encouraging particularly in
the cases of average Cz amplitude and average C4 amplitude which
give sensitivity and specificity values in excess of 0.8. Measures
of diagnostic efficacy obtained by examination of the ROC can
be misleadingly optimistic if sample sizes are small. A fast, albeit
imperfect, reality check can be implemented by a leave-one-out
cross validation. In this calculation, one of the values is removed
from the sample. A between-group classifier is constructed from
the remaining data, and the omitted value is classified. It is then
replaced. Another value is removed and classified. This procedure
continues to exhaustion and the classification results are used
to populate the diagnostic matrix (true positive, false positive,
false negative, true negative). The measures of diagnostic efficacy
introduced in the previous section are then calculated.

In order to implement a leave-one-out cross validation the
choice of classifier must be addressed. In these calculations, a
classifier based on Gaussian populations with prior probabilities
was used. The mathematical structure of the classifier is given
in the Mathematical Appendices. Two sets of prior probabilities
were considered. In the first set of calculations, equal priors were
used. In the second, it was supposed that the prior probability of
delayed-onset PTSD was 0.25 which is the value derived from a
review of the clinical literature (19, 20).

With both sets of prior probabilities, the sensitivity and speci-
ficity values are considerably less encouraging (Table 5). In the
previous calculations, the sensitivity and specificity obtained at Cz
are 0.80 and 0.87, respectively. In the leave-one-out calculation
using equal priors, the corresponding values are 0.60 and 0.65.
Similarly, the previous sensitivity and specificity results obtained
at C4 were 0.80 and 0.90, respectively. The leave-one-out values
with equal priors are 0.80 and 0.62. This divergence counsels
interpretive caution when evaluating the results summarized in
Table 3.

Populating the Diagnostic Matrix by
Bootstrapping

A deficiency of the results presented in the previous section is
immediately apparent on examining Table 5. The sensitivities

Frontiers in Psychiatry | www.frontiersin.org

May 2017 | Volume 8 | Article 71


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive

Wang et al.

Identifying Electrophysiological Prodromes of PTSD

TABLE 5 | Classification based on average target amplitudes determined by a leave-one-out calculation.

Measure Average Fz amplitude Average Cz amplitude Average Pz amplitude Average C3 amplitude Average C4 amplitude

response to target response to target response to target response to target response to target
stimulus stimulus stimulus stimulus stimulus

Prior probabilities, Ps = 0.5, P = 0.5

Number of true positives 4 3 4 3 4

Number of false positives 25 21 25 24 23

Number of false negatives 1 2 1 2 1

Number of true negatives 34 39 35 36 37

Diagnostic accuracy 0.5938 0.6462 0.6000 0.6000 0.6308

Sensitivity 0.8000 0.6000 0.8000 0.6000 0.8000

Specificity 0.5763 0.6500 0.5833 0.6000 0.6167

Prior probabilities, Ps =0.75 P, = 0.25

Number of true positives 0 1 0 1 3

Number of false positives 6 7 3 7 8

Number of false negatives 5 4 5 4 2

Number of true negatives 53 53 57 53 52

Diagnostic accuracy 0.8281 0.8308 0.8769 0.8308 0.8462

Sensitivity 0.0000 0.2000 0.0000 0.2000 0.6000

Specificity 0.8983 0.8833 0.9500 0.8833 0.8667

TABLE 6 | Classification based on average target amplitudes determined by a bootstrap calculation.

Measure

Average Fz amplitude
response to target
stimulus

Average Cz amplitude
response to target
stimulus

Average Pz amplitude
response to target
stimulus

Average C3 amplitude
response to target
stimulus

Average C4 amplitude
response to target
stimulus

Prior probabilities Ps = 0.5, Pc = 0.5

Diagnostic accuracy
Sensitivity

Specificity

Positive likelihood ratio
Negative likelihood ratio
Diagnostic odds ratio

0.6288 [0.4348, 0.8261]
0.6236 [0.0000, 1.0000]
0.6325 [0.4118, 0.9048]
1.6108 [0.4423, 3.2051]
0.6720[0.2174, 1.3889)
3.7930 [0.3176, 11.9231]

Prior probabilities Ps = 0.75, P, = 0.25

Diagnostic accuracy
Sensitivity

Specificity

Positive likelihood ratio
Negative likelihood ratio
Diagnostic odds ratio

0.8282 [0.6364, 0.9583]
0.1533 [0.0000, 1.0000]
0.8887 [0.6667, 1.0000]
4.0682 [0.5778, 12.5000]
0.8286 [0.2949, 1.1667]
6.1093 [0.4921, 19.8000]

0.6719 [0.4500, 0.8621]
0.5916 [0.0000, 1.0000]
0.6802 [0.4211, 0.9444]
1.8999 [0.5882, 4.6667]
0.6592 [0.2121, 1.2857]
4.3037 [0.4667, 15.6154]

0.8159 [0.6400, 0.9545]
0.3104 [0.0000, 1.0000]
0.8622 [0.6667, 1.0000]
3.3854 [0.6786, 12.0000]
0.7378 [0.2660, 1.1111]
6.6509 [0.6104, 29.4000]

0.6087 [0.3333, 0.8462]
0.6835 [0.0000, 1.0000]
0.6068 [0.3158, 0.9444]
1.6975 [0.3333, 3.8182]
0.6695 [0.2069, 1.8254]
4.0970 [0.2000, 13.8889]

0.8647 [0.6818, 0.9615]
0.1481 [0.0000, 1.0000]
0.9269 [0.7200, 1.0000]
5.5863 [0.7407, 15.7500]
0.7963 [0.2805, 1.0811]
8.6072 [0.6863, 39.0000]

0.6431 [0.4500, 0.8261]
0.5790 [0.0000, 1.0000]
0.6513[0.4211, 0.8846]
1.5957 [0.4058, 3.3409]
0.6992 [0.2114, 1.4457]
3.9384 [0.2870, 13.8889]

0.8023 [0.6190, 0.9565]
0.2175 [0.0000, 1.0000]
0.8542 [0.6522, 1.0000]
3.0264 [0.4902, 12.0000]
0.8170[0.2838, 1.2069]
5.1757 [0.4026, 23.4000]

0.6954 [0.4286, 0.9091]
0.6746 [0.0000, 1.0000]
0.6996 [0.3913, 1.0000]
2.6276 [0.7667, 7.0000]
0.5572[0.2100, 1.1613]
5.9901 [0.6863, 19.8000]

0.8562 [0.7143, 0.9583]
0.3513 [0.0000, 1.0000]
0.9030 [0.7273, 1.0000]
4.9856 [0.9286, 16.5000]
0.6722 [0.2000, 1.0135]
10.2212 [0.9184, 43.0000]

and specificities are reported without confidence intervals. This
deficiency can be addressed with a bootstrap calculation. The
procedure is outlined in the Mathematical Appendices. Two thou-
sand bootstrap samples were used to estimate the bootstrapped
distribution. The results are shown in Table 6. The confidence
intervals provide an essential clarification to the preceding results.
The sample size precludes a dispositive response to the hypothesis
that the amplitudes of average ERPs can serve as a predictor of
delayed-onset PTSD.

The confidence intervals reported for sensitivity values, [0,1] in
all cases, are particularly telling. The definition of sensitivity is

NTP

Sensitivity = True Positive Ratio = Moo - Now
TP FN

where Ntp is the number of true positives and Ngx is the number
of false negatives. There are only five elements in the Converter
set, and two of these elements are used to build the classifier.
Therefore, Ntp is frequently zero, giving Sensitivity = 0. Similarly,

if in other cases Ntp # 0 and Npy =0 giving Sensitivity =1 as
another frequent value. This results in a bootstrapped confidence
interval of [0,1].

DISCUSSION

In this analysis, the identification of individuals who will present
delayed-onset PTSD is treated as a diagnostic process where the
diagnostic groups are Converters (those who present delayed-
onset PTSD) and Stables (those who do not). Sensitivity val-
ues based on average target stimulus amplitude range from 0.58
to 0.68. Specificity values range from 0.61 to 0.70, suggesting
that event-related potentials may be helpful in identifying at-risk
individuals.

The results in this study can only be considered preliminary
due to the small sample size of Converters. The limitations of the
sample size are indicated by the calculations presented in Table 6.
Suppose the objective is to know sensitivity to an accuracy of £0.1
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with 95% confidence. A calculation given in the Mathematical
Appendices indicates that N > 185 is required, where it must be
emphasized that this N is the number of Converters. If Converters
are 10% of the population, then the projected requirement is for
1,850 participants in the study. The implications of this simple
calculation extend beyond the study of PTSD and generalize to
all of neuropsychiatry where conversion rates even in enriched
populations are low. Large participant numbers will be required.
Additionally, by definition, the search for prodromes requires a
longitudinal study extended, perhaps, over a period of years. The
challenges of supporting and implementing very large longitudi-
nal studies are formidable.

Further limitations should be acknowledged. Electrophysio-
logical abnormalities associated with neuropsychiatric disorders
are non-specific. For example, in addition to PTSD, alter-
ations in EEG synchronization have been observed in AD/HD,
alcohol abuse, alexithymia, autism, bipolar disorder, dementia,
depression, migraine, multiple sclerosis, Parkinson’s disease, TBI,
schizophrenia, and other psychotic disorders (60). The potential
loss of electrophysiological specificity is particularly likely in a
military population where PTSD is often associated with TBI and
is comorbid with depression and substance abuse. Additionally,
medications can alter event-related potentials and will complicate
diagnosis based on ERPs.

Statistical identification of individuals who will present with
PTSD might, however, be improved by two extensions to the
present analysis. First, the analysis of ERPs reported here was
limited to calculation of average ERPs. More recently, developed
methods of analysis, for example, information dynamics (61) and
network analysis of brain electrical activity (62) might improve
results. Second, specificity and sensitivity may be improved by
combining electrophysiological measures with other biomarkers
and clinical information. Incorporating scores from psycholog-
ical questionnaires with electrophysiological results in a mul-
tivariate discrimination would be an obvious possibility. The
psychological measures including CAPS, PHQ-9, and PCL-M
scores showed significant difference between Stables and Con-
verters at the baseline assessment, but none of the scores sig-
nificantly correlated with the P300 amplitude. The discordance
between neural responses and self-reported symptoms may be
partially a consequence of psychological defensive denial (63,
64). Some SMs recruited in this study may deny the presence
of their PTSD symptoms due to military training or concerns
that this may jeopardize their job, promotion, and self-image.
This defensive denial may be softened after a prolonged period.
Consistent with this possibility, a review by Andrews et al.
(19) reported that most delayed-onset PTSD cases occurred in
military samples rather than in civilian samples. If this is the case,
objective biomarkers would be fundamentally more favorable
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MATHEMATICAL APPENDICES

Estimating Classification Error
(Contents of Table 3)

For the case of a single discriminating variable, the Group
A-Group B between-group Mahalanobis distance is

N A \2
D‘%\,B _ (HAAZHB)
GaAB
52— (Na—1)G3 + (N5 — 1)65
AB NA +NB ) )

’

{1, is the Group A sample mean, and G is the Group A sample SD.
[ip and Gp are defined analogously. Perror (Ga, Gs) is the error
rate for the optimal classifier under the assumption of normality
for the two populations and provides an estimate classification
error when only means and SDs are known. It can give a serious
underestimate of true classification error. This is especially true
if group population numbers are low or the assumption of nor-
mality is violated. When full data sets are available, an empirical
calculation of error rate is preferred via either cross-validation or
bootstrapping. Let ps and pp be prior probabilities of Group A
and Group B membership. Perror(Ga, Gg) is given by

1 1
-3 Di’B + ——log, (pB)
/D[Z%)B Pa

Perror(Ga, Gs) = p, @

1 1 P
+ ppg®@q — =4/DAz — ——log, (—B>
Ps 5 AB /7D3\B Pa

where ®(x) is the cumulative distribution function for a standard
normal random variable (75). For the case of equal priors, the

expression reduces to
/12 /12
Dys —/Dis
ol X = L

P, Ga,Gp) =1 —
errOR (Ga, GB) 3 3

Receiver Operating Characteristic Curve
(Contents of Table 4)

The area under an empirical receiver operating characteristic
curve is equal to the Mann-Whitney U statistic [Ref. (74), p. 65
following from a proof on p. 27] and thus the Mann-Whitney
U statistic provides an estimator for the population level AUC.
Random assignment results in AUC = 0.5. The following notation
is introduced:

Ns number of longitudinally stable participants

Nc¢ number of converter participants

Si observed value for the i-th stable participant

C; observed value for the j-th converter participant.

Ns  N¢

NIRRT CE]

i=1 j=1

AUC =

where I(Z) =1 if argument Z is true. It is important to note
that “less than” used in this application, contra textbooks where

“greater than” appears, because in this analysis a participant is
classed as positive if the observed value is less than the threshold
value.

There are several estimates of the variance of the AUC [listed
on p. 67 of Ref. (74)]. We use here the expression in Hanley and
McNeil (71).

2aoey L aTE e _ Strar
$(AUC) = o {AUC(l AUC) + (Nc — 1)(Qi — AUC?)
+(Ns — 1)(Q —XIEZ)}

As in the equation for AUC, the definition of Q; and Q; uses
“less than” rather than “greater than” because a participant is
classed as a positive if the measure value is below threshold rather
than greater than threshold. Q; is the proportion of all possible
triples composed of two sampled members from the Converter
group and one from the Stable group where the two Converter
scores are less than the Stable score

Ns Nc Nc
1
=— I(C < SHI(C < Si
@ = o 2 2 2116 < MG <)
Q; is the proportion of all possible triples composed on one
member from the Converter group and two members from the

Stable group where the Converter score is less than both scores
from the Stable group.

Nc Ns Ng

NCZ\IISNS Z ZZI(Ci < SH(Ci < S)

i=1 j=1 k=1

Q=

An expression for confidence intervals has been constructed
by (80), where with confidence 1 — «, the true AUC lies in the
interval given by

1— (1 —AUC) exp{ +21_q/20\/2(AUC)/(1 —ﬁj\c)} :

where z;_ /2 is the 1 — 0t/2 quantile of a standard normal random
variable. Under this transformation/inverse transformation, the
upper and lower confidence intervals are always in the interval
[0,1].

An analysis of the ROC can be used to determine the optimal
cutoff value for a continuous, dichotomous diagnostic test. Glas
et al. (70) have endorsed the diagnostic odds ratio as a single
indicator of test performance and proposed using its maximum to
determine the cutoff value. Pepe et al. (76) have argued against this
practice and have provided examples that identify limitations of
the odds ratio. A fundamental limitation is immediately apparent
on examining the equation below for the ratio. It is undefined if the
number of false positive or the number of false negatives is 0. Boh-
ning et al. (66) have continued the analysis and recommend using
the maximum value of the Youden index (59) as an alternative
indicator of the best cutoff value. The Youden index, also called
the Youden J statistic is

J = Sensitivity + Specificity — 1.

It is reported as a function of threshold, and the recommended
value of threshold is the lowest threshold value giving the maxi-
mum of J.
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Measures of Diagnostic Efficacy
(Contents of Table 4)

Dichotomous diagnosis (two possible outcomes, disease positive
and disease negative), using a single continuous variable is consid-
ered here. The diagnostic utility of the measure and classifier com-
bination is investigated by first populating the diagnostic matrix
and then computing standard measures of diagnostic efficacy.
Six measures are considered here diagnostic accuracy, sensitivity,
specificity, positive likelihood ratio, negative likelihood ratio, and
the diagnostic odds ratio, where it should be recognized that no
single measure of diagnostic effectiveness provides a complete
assessment of a measure’s ability to classify participants (76).
Additional measures are presented in Pepe (76) and in Portney
and Watkins (78).

Disease present Disease absent

Test positive True positive False positive

Nrp Nrp
Test negative False negative True negative
Nen NN

Diagnostic Accuracy = (Ntp + N )/ (Ntp + Nep + Nex + Ni)

N-
Sensitivity = True Positive Fraction = ——r
Nrp + Nex
e . . Nn
Specificity = True Negative Fraction = —————
Nt~ + Nep

True Positive Fraction

Positive Likelihood Ratio = LR+ =
THve LI a + False Positive Fraction

_ ( Nrp ) / ( Nrp )
~ \Nrp + Nix Nrep + Nin
_ Sensitivity

1 — Specificity

False Negative Fracti
Negative Likelihood Ratio = LR— = a10¢ Negatve Tacon

~ True Negative Fraction

:< Nen )/( N1~ )
Nen + Ntp NN + Nep

1 — Sensitivity

Specificity
L .
Diagnostic Odds Ratio = DOR = Rt _ (DN
LR— Nrp - Nen

_ Sensitivity Specificity
~ \ 1 — Sensitivity / \ 1 — Specificity

Classification Based on Gaussian
Likelihood and Bayesian Priors
(Contents of Table 5)

The classifier is constructed from a single continuous variable,
in this case the amplitude of the average response to the target
stimulus. {S; }]N:‘1 is the set of values obtained from clinically stable
participants. [i; is the sample mean and Gy is the corresponding
SD. {Cj}]]-\]:c1 is the set of values obtained from participants who
became PTSD-positive and has mean [l and SD G¢. Let x denote
the value of the measure obtained from the individual who is to be
classified. The group specific density function for clinically stable
participants is

i) = l)mexp{— - i/t

(2m63

fc(x) is defined analogously. The posterior probabilities of group
membership are

Psfs(x)

PG =Sk Psfs(x) + pcfe(x)

and

pcfo(x)
Psfs(x) + pcfe(x)

where ps and pc are the prior probabilities of membership in
the healthy or disease-positive groups. The participant presenting
measure equal to x is classified into the group with the higher
posterior probability.

P(G=Clx)

Populating the Diagnostic Matrix with a

Bootstrap Estimator (Contents of Table 6)

A bootstrap (67) can be used to determine the value of the diag-
nostic metrics, and the corresponding confidence intervals. The
procedure used here is similar to the bootstrap cross validation
scheme for small sample sizes implemented by Jiang et al. (73).
A procedure for finding the best estimate of Sensitivity from
the available data is described here. The procedure immediately
generalizes to other measures of diagnostic efficacy.

As before, this presentation describes a dichotomous classifi-
cation using a single continuous variable between two groups,
clinically stable participants and participants presenting delayed
onset PTSD. {Sj}f]:*\1 is the set of values of this measure obtained

from clinically stable participants. There are Ng elements. {C]}JN:“1
is the set of values obtained from participants who convert to the
PTSD-positive state. There are Nc values. A single iteration of the
bootstrap proceeds as follows:

1. N¢+ Ns elements are drawn randomly with replacement from
the combined set {Sj}szsl U {Cj}]N:CI. This set of randomly
drawn elements is denoted by {B; }JN:STNQ the bootstrap sam-

ple. Typically, the bootstrap sample will contain repeated val-

ues. It is possible that the bootstrap sample does not contain

an element from either set {Sj}]l-\r:s1 or set {Cj}JNz”l. If this
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occurs, this iteration of the bootstrap is ignored. Additionally,
depending on the classifier used, a minimum number of dis-
tinct values from {S; }]N:% and {C]}jN:1 will be required to
construct the classifier. For example, the classifier based on
Gaussian population densities will require at least two distinct
elements from each set. If this minimum requirement is not
satisfied this iteration of the bootstrap is ignored and the
process returns to the beginning of Step 1. Also, if there is not
at least one element of {S; };\]:S , and one element of {C; }JI\I:‘1 in
the set of elements that will be classified, the randomization is
rejected and the process returns to the beginning of Step 1.

. The class membership of each element of {BJ}N”'N‘ is known.

Use {Bj}; NsFNC to construct a classifier.
Use thls clas51f1er to classify all members of the combined
set {SJ L U {CJ} =, not in {B;};=] NsHNenamely sk NsoU
{G } 1}\{B]}N5 +He . The results of this classification are used
to calculate NTp, Nrp, Nrp, N1 specific to this bootstrap
sample. Though in the general case, it is possible, but unlikely,
that {{S; }] L U{G; } 1}\{B]}N5+ ¢ is the null set, this will not
occur in the present apphcatlon because of the constraints on
the randomization put in place in Step 1.
4. Sensitivity and other measures of diagnostic efficacy for this
iteration of the bootstrap are then calculated using standard
formulas.

This process is repeated until Np values of Sensitivity are
obtained. This may require more than Np iterations of the boot-
strap if the requirements of the random sample outlined in Step 1
are not met.

The average value of sensitivity, computed from the Np success-
ful iterations of the bootstrap is the best available estimate from
{SJ} and {CJ} . The confidence interval of sensitivity can be
determlned from the distribution of the Np values of sensitivity.
For example, suppose that sensitivities are calculated from 2,000
bootstrap samples and suppose that the 95% confidence interval is
to be determined. Rank order the values of sensitivity. The lower
bound of the confidence interval is the 50th element, and the
upper bound is element 1950th.

This leaves the specification of Np as an open question. This
is not a question that has a single answer (68, 69). The required
number of iterations will depend on what is being estimated
and the properties of the underlying distribution. A convention
in the community regards Np = 1,000 as a lower bound. As an
operational suggestion the estimate of sensitivity, for Nz = 1,000
and Np = 2,000 can be compared. Np should be large enough to
give a stable value of sensitivity. Np = 2,000 was used in these
calculations.

This is a constrained randomization. At least two distinct ele-
ments of each class (Stables and Converters) must be in the set

used to construct the classifier (the Training Set, {B; }]N*J“NC) At

least one element of each class must be in the set that is classified
(the Testing Set {S]} U {C,} \{BJ}N""NC) Because at

least one element of {C; }j:1 is classified, there will be at least one
true positive (a converter assigned into the converter group) or
one false negative (a converter classified into the stable group).
Sensitivity may be 0 (N'tp = 0), but it will not be singular because
Nrtp 4 Nen # 0. Because there are only five elements of {C]}]I\]:‘1
and two are used to build the classifier, Ntp is, however, fre-
quently 0, and Sensitivity = 0 is therefore a frequent result from
an iteration of the bootstrap. Additionally in many other cases,
Nrtp #0, but New =0 giving Sensitivity = 1. This explains the
confidence interval of [0,1].

Because at least one element of {S; } =, will be classified, there
is at least one true negative or one false positive. Therefore,
since Nty + Nrp # 0, specificity will be defined at each iteration
of the bootstrap. In contrast with Sensitivity, because {S; JI-\]:SI
is a much larger set, Specificity typically shows values different
from 0 to 1.

The positive likelihood ratio is undefined if Specificity is equal
to 1. As noted in the preceding paragraph this is unlikely, but it is
possible. The negative likelihood ratio is undefined if Specificity is
equal to 1. This frequently occurs with these data. The diagnostic
odds ratio is undefined if either Specificity or Sensitivity is equal
to 1. Glas et al. [(70), p. 1131] suggests adding 0.5 to all four
elements of the diagnostic matrix in those applications where
undefined values of the diagnostic ratios are likely to occur. This
was done in these calculations.

Sample Size Requirements for Measures of
Diagnostic Efficacy

Sample size requirements for sensitivity and specificity assess-
ments can be computed using an argument based on Hoeffding’s
inequality [(72, 79), p. 65]. If o is the significance level for a
confidence interval of length 2A, we require

o< Ze—ZNAZ
giving
N> ~hn(@/2)
2A

The sample size required for a £0.1 sensitivity estimate with 95%
(00 =0.05) confidence is seen to be N > 185. It should be stressed
that this is an estimate of sensitivity. N in this equation is the
number of individuals in the sample who are disease positive. If
the prevalence of the disorder in the enrollment population is 10%,
then an enrollment >1,850 is required.
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Listening and Hearing: A Voice
Hearer’s Invitation into Relationship

Berta Britz*

Berta Britz Consulting, Havertown, PA, USA

Although historically overlooked, empirical links between trauma and psychosis have
received growing attention over the past decade. Increasingly, clinical researchers
have also zeroed in on the role that distressing or traumatic life events play in the
psychosocial formation and maintenance of psychosis. This paper re-locates anomalous
experiences in their human contexts, and asks that clinicians and researchers engage
with these contexts. The author shares a first person account of her experience
changing her relationships with dominance in order to reclaim and accept her human
being-ness, a reorientation supported by her involvement in the world hearing voices
network movement and community. She calls for mental health systems, providers,
and researchers to collaborate with the persons at the center of their work—to dare
to listen, hear, and connect for mutual learning, healing, and wholeness. The article
concludes with recommendations and a rallying call for services to be made more
inclusive and to re-center in meaningful collaboration with people with lived experience.
More comprehensive, meaningful, and accountable practices can be co-created when
people are met equally as human subjects, both responsible and accountable for change.

Keywords: lived experience, hearing voices, adverse childhood experiences

CONCEPTUAL FRAME

The prevalence of trauma—adverse childhood and adult experiences—in the lives of the people
served in the mental health system has been well-established (Alvarez et al., 2011; Larsson et al.,
2013). Although, it has been widely acknowledged that providing high quality mental health
services requires a trauma informed approach, actual practice is inconsistent, and often absent
in clinical work with persons from marginalized and/or under-represented groups (culturally,
racially, economically, sexually), including those diagnosed with psychosis (Muskett, 2014; Read
et al., 2016). In the area of psychosis specifically, the evidence on more conventional trauma-
driven therapeutic approaches such as cognitive behavioral therapy and EMDR for persons with
psychosis remains startlingly sparse (Bendall et al., 2010). In contrast, trauma-driven approaches
often dominate the landscape of peer-led, peer-informed, and “alternative” approaches to psychosis,
including the body of supports and techniques developed within the international hearing
voices movement (Longden et al., 2012; Corstens et al., 2014). A core tenet of these latter
approaches is that the genesis, messages or content, and phenomenology of voices and unusual
beliefs are often, if not always, strongly interconnected with individuals’ personal histories and
distressing or traumatic life events (Corstens et al., 2014). The hearing voices movement, and
allied approaches, strongly encourage the exploration of the meaning of voices and beliefs, and
the re-centering of the relationship between the individual and his or her voices/experiences.

Frontiers in Psychology | www.frontiersin.org 121

March 2017 | Volume 8 | Article 387


http://www.frontiersin.org/Psychology
http://www.frontiersin.org/Psychology/editorialboard
http://www.frontiersin.org/Psychology/editorialboard
http://www.frontiersin.org/Psychology/editorialboard
http://www.frontiersin.org/Psychology/editorialboard
https://doi.org/10.3389/fpsyg.2017.00387
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2017.00387&domain=pdf&date_stamp=2017-03-14
http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive
https://creativecommons.org/licenses/by/4.0/
mailto:bbdogfriend@aol.com
https://doi.org/10.3389/fpsyg.2017.00387
http://journal.frontiersin.org/article/10.3389/fpsyg.2017.00387/abstract
http://loop.frontiersin.org/people/359239/overview

Britz

Listening and Hearing

Phenomenologically-informed work more broadly attests to
the high prevalence of voices and other experiences that are
subjectively perceived as rich, meaning-laden, interconnected
with life events, and with whom the individual engages as he or
she would a person, character, or entity (Woods et al., 2015).

This seeming disconnect between peer-driven approaches
and conventional (particularly pharmacotherapy-driven) clinical
approaches may stem from the illness-focus and power
imbalance in the relationships between clinicians, researchers,
and individuals using services. Both clinical service systems
and the research that supports them have traditionally strongly
marginalized, or outright excluded, the voices and perspectives
of persons with lived experience of psychosis (Faulkner and
Thomas, 2002; Callard et al., 2012).

Research  demonstrates that clinicians often think
diagnostically (whats wrong with you?) when approaching
clients; however when thinking about their own pain/distress,
they think about its context (what's happened to them; Carter
et al,, 2016; Magliano et al., 2016). Clinical training teaches us to
ask and look for presenting problems, focusing on the deficits
in the individual or, more rarely, in the family/social system.
In typical practice settings in the USA, the structure of the
diagnosis, treatment, and documentation upon which payment
depends relies on a clinical lens shaped by presuppositions
that are illness-focused rather than person-centered, thereby
reducing the likelihood of clinicians engaging relationally with
the persons they seek to help. The following essay seeks to shift
the conventional expert/client perspective to enable a relational
lens based in curiosity and listening that values the experiences
of both humans at the clinical table.

EXPERIENTIAL LENS

Today I am a woman firmly planted in this world—I belong!
Mine has been an odyssey from fear, shame, hopelessness, and
“psychosis” to home and liberation. Everything I understand
involves relationship to other. The other inside me, the other
outside me, the meaning I make and co-create. I am responsible
for myself, and I am inextricably connected to my ancestors, my
family of origin, the people, and animals I know and have known,
nature, community, and Spirit. My experience of disconnect, chaos,
and powerlessness, labeled “psychosis,” makes sense in the context
of those relationships. My journey toward understanding began
steeped in fear and terrot, fueled by my drive to survive and
my thirst for meaning. Like Odysseus I faced opposition and
oppression. At times my vessel sank in quicksand, battered by
riptides and rocks, I continually emerged to reorient and breathe.
In relationship 1 moved toward healing and wholeness.

I will share my current understanding of how I am becoming
whole and its possible relevance to others. I've learned from being
part of several communities—the community of voice hearers,
Quakers, people working for individual mental health and mental
health systems recovery, people working for social and restorative
justice and to preserve our planet. I start with my own individual
experience of powerlessness and describe the process of moving
from aloneness and alienation to connection and love. One of my

earliest limiting beliefs was that I was alone and needed to stay
that way for my own survival and for the survival of other people.
While that might have made a type of sense at adverse times in my
early life, it was an anachronistic belief that limited my contacts
and possibilities for human connections, learning, and growth over
time. As a young child I was afraid of my vulnerability and denied
it in order to appear stronger and safer than I felt.

My recovery, my rebirthing, has been a process culminating
in my current condition of “emancipation.” My emancipation
encompasses freedom from old identities forged from fear—my
own personal fears and the impact of fear-based interactions with
others, especially with others in the mental health/illness systems.
I now affirm my birthright as a human being, midwifed by my
spiritual, emotional, psychological, and communal relationships
with others. I am living into a current freedom to contribute to
creating a more just, sustainable community. My current state is a
new embodiment of responsibility for myself in relation.

The people I depended on as an infant and young child did and
said things that helped as well as harmed me. My early life felt
confusing and terrifying, and it was my connection with animals
that sustained me. I lacked basic trust and hid my vulnerability.

My identity was forged in powerlessness. My parents tried and
failed to save relatives from Nazi concentration camps, and my
birth coincided with my mother’s grief and rage at the death of
her mother. My older brother who had been a caregiver for our
maternal grandmother, was reassigned to take care of me, and his
care for me included sex. I grew up worshiping my mother and
brother, absorbing a mixture of learned helplessness mixed with
exceptional power. Surviving was a burden for us all.

When I was an adolescent my disconnection was palpable, and
the psychiatric system labeled me psychotic, my voices “auditory
hallucinations.” My verbalization didn’t work; I spoke little and
when I did speak or write, it was mixed up. Words meant different
things to me. I didn’t speak directly—my thoughts and beliefs were
dangerous, embodied in terrorizing voices. I connected in code
with the people I encountered, and my voices used their own codes
to both command and obfuscate. For over 40 years my voices
echoed and amplified the harsh and intrusive messages I received
in childhood. I believed that I wasn’t human. It was declared by my
voices and also confirmed and reflected in the objectifying way the
psychiatric system conceived and treated me.

I swallowed the beliefs of my voices and the assumptions of
the psychiatric system. Whether my badness stemmed from what
my voices considered my substance or from psychiatry’s ascription
of it to my genes and biochemistry, most things were my fault.
I felt battered and assaulted by voices and welcomed damage
control from medical experts. Terror imprisoned me, and I found
belonging and “safety” in hospitals and in psychiatry’s dominant
message for fixing or at least managing me.

My voices intoned, “You belong in flames. Set yourself on
fire.” As a toddler I was lifted high in the air and threateningly
shown flames in the kitchen incinerator. Throughout my childhood
I learned from the stories about Nazi ovens. As a young girl
my mother told me that I caused her suffering and illness.
Years later my voices said, “All that you touch is tainted.” “Stab
the eyes, slash the arms.” Voices preyed on my fear—claimed
to be all powerful and all knowing. They embodied my rage
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and powerlessness. 1 was afraid of my voices, afraid of myself.
Well-intentioned psychiatrists tried to shut down those voices
without considering or acknowledging that the messages might
mean something to me. I was told that my experience was not
real, and the psychiatric system would help me by annihilating
my “symptoms,” the messengers. Dominant professionals battled
dominant voices, and my relationship with all was subordinate and
powerless.

Much treatment unwittingly reenacted hurtful experiences from
my childhood. 1 voluntarily accepted huge doses of neuroleptic
medications, but even with that treatment compliance, I acted on
the commands of voices to do violence to myself and others. My
body was held down, stripped, injected, restrained, and kept in
seclusion rooms. I wasn’t allowed to use the bathroom and, when in
cold wet packs, I had to lay in my urine. At intervals my breathing
was monitored, and no one spoke to me for hours. I was denied the
experience of being held as a human being and acknowledgment
of my right to be. In the 1960%s and 1970’ I was grateful that the
psychiatric system fought to control my dangerousness to protect
me and others. 1 did not want to hurt anyone. I considered
psychiatry’s aggressive tactics ethically warranted, just as I had
accepted the necessity of our country’s going to war to fight Nazis.

In the decades that followed, the psychiatric system’s solutions
for my “behavior” have remained essentially unchanged. They
stopped using cold wet packs with me, sometimes provided
bedpans, and continued advertising new generations of miracle
medications and promising treatments. 1 have voluntarily used
most of their tools. Conventional psychiatry continues to judge
my experience as not real. They see my “symptoms” as random,
arbitrary effects of neurotransmitters, and genetics, and their
well-intentioned goal is my adherence to medication treatment,
avoidance of hospitalization, and “maintenance.” I no longer
accept such invalidation. I have chosen a different path, and my
psychiatrist has told me that he expects me to decompensate.
If I dont, then the only explanation that his belief system can
accommodate is that my diagnosis must have been wrong—wrong
for half a century, yet it is I who lack capacity for insight!

He and others in the psychiatric system view me as a defective
object to be fixed, and our society has accorded them the role
of fixer. Profitmaking and fear-based policies, not scientific rigor
or compassion propel our current approach to human suffering.
I no longer wear the mantle of “other” as a shackle. I have re-
oriented to locate myself, centered to meet, and connect with other
humans, nature, and Spirit in respectful relationship. I honor the
process of listening, hearing, and expressing together. I don’t have
solid answers. I have trust that through asking questions with open
minds and open hearts, the asking will carry us forward together.
Rather than battling pain, fear, and conflict as “other,” we can move
through the dissonance to seek and co-create multi-dimensional
possibilities that include and value all beings, all voices.

It was only after struggling to combat fierce voices for over
forty years that I discovered the World Hearing Voices Network
Movement. By assertively changing my relationship with my voices,
I moved from feeling powerless and disconnected to discovering
and affirming their meaning and learning to accept acceptance.
Joining the HVNM was not my first liberating experience, but
it was qualitatively different from my other healing experience
where I had learned that I could live “as-if” I was human. In the

1970’ a unique psychologist nurtured me, taught me to show facial
expression, to reconnect with common language, and rekindled
hope that I could continue growing, learning, even loving. Even in
this relationship I learned that to find a place in society, I would
need to continue keeping secrets and fight against my anomalous
experiences and beliefs. 1 found meaning working with children
who were suffering but learned that I had to conceal my own pain
and psychiatric experiences in order to progress through school,
training, and professional education. I tried to blend into a system
that would view me as “less than human” if I allowed myself to be
seen and known. I was incapable of sustaining the contradictory
demands of being authentic in relationship with children while
denying my deepest self. The harder I tried to suppress my extreme
experiences, the more intrusive and overwhelming they became. I
accepted disability, hopelessness, and helplessness. Then I stumbled
into the Recovery Movement which taught me that I didn’t have to
conquer my “symptoms” before I could engage in meaningful work.
But my subordinate relationship to my voices and beliefs impeded
that capacity. When I returned to work in mental health recovery, I
still accepted the dominance of my voices and their messages. When
I was asked to support another voice hearer, I knew that I must
find another approach since mine had not worked. That propelled
me to Intervoice and Working to Recovery via the internet, a
new medium for me. I connected with experts by training and
experts by experience in other countries and connected my local
community with them as well. It was in learning and growing
together in trainings and in developing Taking Back Our Power
Hearing Voices Groups that I grew into my birthright as a human.
Finally, I developed my right and responsibility for my own being,
belonging, believing, and becoming. I shared my developing agency
with others, and we grew together in community. During this time
I also grew into my spiritual home with my Quaker Meeting where
I realized that moving from “power over” to “power with” was
essential, and it led me to recognize “power within.” That mutual
liberation has continued nurturing me and our local Taking Back
Our Power groups and our Hearing Voices Learning Community
and Hearing Voices Network.

I know that love helps, and hatred hurts. The major barrier that
I've encountered to love has been fear, both individual and societal
fear. It has helped me to examine power and powerlessness—
actual and perceived. My liberation has involved changing how
I relate to “otherness”—the outside world, other cultures, people,
adversities, and to my own experience of “otherness”—my voices,
visions, anomalous beliefs, fears, and rage—the “other” within and
the “other” without. I couldn’t make those shifts in my relationships
and in my perception of power and powerlessness by myself alone.
I needed to do it in relationship, the same way I came into the
world at birth, and the same way I developed as a child and
adult, even when I considered myself totally alone. Feeling alone
relates to presence as well as absence. In recent years, I have
learned to meet and engage with “other,” to befriend my whole
self and open opportunities for building a more compassionate,
inclusive community. I believe that a similar process of “being-
with” to understand “other” is a process by which we can effect both
individual and social change—a way to change our relationships
with dominant voices/powers within our cultures, to embrace
diversity and take steps toward sustaining our relationships with
each other and the planet.
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Judi Chamberlin’s admonition, “Nothing about us without us’
taught me and countless others the importance of finding and using
our voice. I have been trying to make sense of my life for as long as I
can remember. I have either received, used, provided, or connected
with mental health services for over 50 years. Currently I connect
with individuals, groups, and systems to promote listening to all
experiences and supporting people in lifting their voices to promote
mutual understanding and choices for healing and wholeness.
When Judi Chamberlin was dying, she wrote that her experience in
hospice was the closest to the person-centered “being-with” that she
had advocated for in mental health services (Goldberg, 2009). My
plea today is for mental health professionals to join in such human
accompaniment. We need not wait for hospice: we can create spaces
that honor our individual and collective journeys—no matter how
painful or frightening. We do this together by practicing presence
with courage, curiosity and love.

UNIFYING VISION

Historically, gaps between the experiences of service users and
clinicians have all too often led to unnecessary suffering and
exclusion, as we see amply illustrated in the history of forced
long-term institutionalization, hydrotherapy, involuntary
sterilization, and prefrontal lobotomies (Mechanic and
Rochefort, 1990; Braslow, 1999). While it is easy to dismiss
past practices as naive and unparalleled in contemporary
practice, Braslow (1999) underscores how many of such practices
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The current study aimed to evaluate the potentially traumatic aspects of psychotic
symptoms and psychiatric treatment of psychosis using qualitative methods.
Participants included 63 people with first episode psychosis or multiple psychotic
episodes recruited from an inpatient psychiatric unit and an urban state psychiatric
hospital in the North East region of the United States. Quasi-structured interviews were
used to explore those aspects of symptoms and treatment that were perceived as
traumatic Emotional reactions to the most traumatic aspect of symptoms and treat-
ment, during and after the event, were also examined. Participants described a number
of traumatogenic aspects of psychotic symptoms, including frightening hallucinations;
suicidal thought/attempts, thoughts/attempts to hurt others; paranoia/delusions and
bizarre/disorganized behavior or catatonia. Traumatic aspects of psychosis elicited
emotions including anger, sadness and confusion, anxiety, and numbness at the time
of event. Furthermore, many participants found aspects of treatment to be traumatic,
including: being forced to stay in the hospital for a long time; experiencing upsetting
side-effects; coercive treatments, including involuntary hospitalization, use of restraints,
and forced medication; being exposed to aggressive patients; and mistreatment by
professionals. These experiences elicited emotions of anger, sadness, distrust, and a
sense of helplessness. Study findings suggest that the experiences both of psychotic
symptoms and psychiatric treatment, potentially traumatic, can be a powerful barrier to
engaging people in mental health services and facilitating recovery. Clinical implications
were discussed.

Keywords: trauma, psychosis, posttraumatic stress disorder, treatment, qualitative analysis

INTRODUCTION

The emergence of a psychotic disorder can be a devastating event for an individual, with major
impact on perception of self, self-esteem, and ability to function adequately (1). Psychotic symptoms
and treatment experiences can lead to posttraumatic stress disorder (PTSD) symptoms similar to
those observed in individuals who have experienced traumatic events such as disasters and rape
(2-4). Psychotic symptoms such as command hallucinations to hurt self or others, persecutory
delusions, or disorganized behavior can be frightening (2, 4-6). Coercive interventions, such as
involuntary hospitalization, seclusion/restraint, and being forced to take medication can be further
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traumatizing (7-10). These aspects of psychotic episodes are
often perceived as threatening and can lead to feelings of fear,
helplessness, or horror (4, 11).

The literature regarding psychological reactions to psychosis
and its treatment has emphasized both post-psychotic depres-
sion and post-psychotic, PTSD symptoms (2, 12, 13). In fact,
PTSD is now considered by some as a secondary psychiatric
morbidity following psychosis (2). Over 20 years ago, Shaner
and Eth (14) reported a case study of a person who developed
symptoms, following a schizophrenic episode, that were con-
sistent with PTSD. These symptoms included re-experiencing
the traumatic event(s), avoidance of trauma-related stimuli,
and over-arousal. Since then, over 17 studies have reported
high rates of post-psychotic PTSD symptoms related to these
experiences. These 17 studies have included 760 participants,
primarily composed of non-affective psychotic disorders
(2, 6, 10, 11, 15-27). Using a variety of assessment methods
among inpatients and outpatients with psychosis, participants
have been asked to respond to the questions based on their
reactions toward potentially frightening psychotic symptoms
and/or treatment experiences (i.e., negative aspects of treat-
ment). When excluding consideration of whether psychotic
or treatment experiences met criterion A for PTSD as defined
by DSM-1V, symptoms consistent with a diagnosis of PTSD
have been found in 11-67% of the samples, with an average
rate of 46%. In addition to traumatic reactions similar to PTSD,
depression, suicidality, and low self-esteem are common nega-
tive emotional reactions after a psychotic episode.

Post-psychotic depression has been well documented in stud-
ies conducted in England (12, 22, 28, 29). It has been found that
36% of patients develop depression following a psychotic episode
(12). Depression is common in patients with a first episode
psychosis (FEP). Reported prevalence rates varied from 17 to
83% in the different studies (30-33, 34). Relevant studies have
generally found that, as treatment progressed, rates of depression
decreased. For example, in a sample of 198 Norwegian clients
with FEP, 50% of the participants were depressed at the start of
treatment, while 35% exhibited depression at one year follow-up
after treatment (34). Upon becoming depressed, patients with
post-psychotic depression developed lower self-esteem and a
worsening of their appraisals of psychosis (35). Additionally,
the lifetime risk of suicide in psychotic illness remains high at
approximately 7% (29, 36). Suicide risk is highest in the early
phases of psychosis (31, 36-39). Upthegrove et al. (36) conducted
a study among persons with a first episode of psychosis and found
frequent suicidal acts such as overdosing and attempted hanging
in this group. Reactions toward psychosis and its treatment are
further compounded by the effects of being labeled with a mental
illness, rejection and the internalization, acceptance, and resigna-
tion to societal stigma toward mental illness (40, 41). Individuals
early in the course of psychosis frequently avoid professional help
because of concerns about stigma (42), and the negative effects of
the internalization of stigma on functioning and well-being have
been well-documented [e.g., Ref. (43)].

Inthestudyofpsychosisandtrauma, therehasbeensignificant
evidence documenting increased trauma exposure in psychosis
and schizophrenia (44-46). Trauma exposure iscommon among

patients with psychosis ranging from 49 to 100% [see, Ref. (46)
for a review]: childhood sexual abuse reported by 13 to 64%,
childhood physical abuse by 22 to 66%, adulthood sexual assault
by 13 to 79%, and adulthood physical assault by 30 to 87% of
persons with serious mental illness. Multiple traumatization is
common with 75 to 98% of participants report multiple trauma
[see, Ref. (46) for a review]. Among 962 participants
with psychosis, 17.9% of their sample reported crimi-
nal victimization in the past year (47). PTSD is com-
mon as a result of trauma exposure among people with
psychosis. The current rate of PTSD has been reported as
between 25 and 48% in this population in various studies
[see, Ref. (46) for a review], nearly ten times higher than that
of the general population (48). These traumatic life events,
along with the traumatic experience of psychotic episodes
and psychiatric treatment, have drawn attention to the need
for treatments to reduce the consequences of trauma in this
population (49).

Although quantitative literature has documented psychologi-
cal reactions toward psychosis and its treatment, research is less
clear about how psychotic symptoms or coercive treatment
experiences are perceived by persons with psychosis. Qualitative
research methods are a promising strategy for understanding
subjective experience and offering suggestions for potentially
useful treatment approaches (42, 50, 51). However, few qualita-
tive inquiries have investigated the subjective experiences of
reactions toward psychosis and its treatment.

The current study aimed to evaluate subjective experiences
related to psychotic symptoms and treatment in clients with
multiple psychotic episodes using qualitative methods. Aspects
of symptoms and treatment that were perceived as traumatic,
as well as emotional reactions to the most traumatic aspect of
symptoms and treatment, were explored.

MATERIALS AND METHODS

The current investigation is part of a study evaluating prevalence
of PTSD symptoms in FEP or multi-episode participants with
psychosis (6, 10). The study was conducted at an inpatient psy-
chiatric unit at a general hospital affiliated with a medical school
in North East region as well as an urban state hospital which
included both acute inpatient care, as well as intermediate and
longer-term treatment. Treatment team members (attending
psychiatrists, psychologists,and nurses) wereinformedabout the
study and eligibility criteria and then identified potentially eligi-
ble participants and referred them to the study team. An impor-
tant question addressed in the study was the importance of the
A1/A2 criteria for traumatic event in diagnosing PTSD related
to a psychotic episode. For this reason, we chose to assess
participants as soon as possible after the symptoms of their
episode had been stabilized to enhance the accuracy of their
perceptions and emotional reactions during the index events.
Participants were referred to the study after they were judged to
be symptomatically stable by their treatment team, and able to
provide consent. All of the study procedures were approved of
by the appropriate university and hospital Institutional Review
Boards.
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Participants
Inclusion criteria for participation in the study were:

(a) age 18 and above;

(b) chart or clinician diagnosis of schizophrenia, schizoaffective
disorder, schizophreniform disorder, bipolar disorder with
psychotic features, major depression with psychotic features,
brief reactive psychosis, or unspecified psychosis;

(c) presentation for treatment of a psychotic episode within the
past 6 weeks;

(d) psychotic symptoms of moderate severity or greater on
any item on the Brief Psychiatric Rating Scale (52) thought
disturbance subscale which includes hallucinatory behavior,
unusual thought content, grandiosity, and suspiciousness
persisting for at least 2 days in the absence of substance
use (53).

(e) history of treatment for at least one psychotic episode includ-
ing the current episode. A psychotic episode was defined as
an episode in which there was the presence of one (or more)
of the following symptoms: delusions, hallucinations, disor-
ganized speech, or grossly disorganized or catatonic behavior
for at least one week; and

(f) voluntary signed informed consent to participate in the
study.

A total of 63 individuals met eligibility criteria and agreed to
participate in the study. The characteristics of the study sample
are summarized in Table 1. Participants tended to be in their 30s,
with an average of over eight past hospitalizations, with 54% of
participants were diagnosed with schizophrenia or schizoaffec-
tive disorders. A large proportion of the participants in this study
were never married (76.9%), and the majority of the participants
were African—American or Latino/a.

Measures

Trauma and PTSD Symptoms

Lifetime exposure to trauma (e.g., sexual assault, serious acci-
dent) was evaluated with an abbreviated version of the Traumatic
Life Events Questionnaire (54) that included 12 items, each rated
on a no/yes basis. After completion of the questionnaire, the
participant was oriented to the assessment of psychologically
traumatic events related to psychotic symptoms or treatment
experiences with the following statement: “I would now like to
spend a few minutes finding out about your experiences with
psychiatric symptoms.” Interviewers were instructed to adopt the
participant’s language when referring to psychiatric symptoms
and psychiatric illnesses, such as using terms like “nervous
breakdown,” “mental illness,” “stress reaction,” or “emotional
upset” A modified version of the PTSD Assessment Tool for
Schizophrenia (PATS), a semi-structured interview designed to
elicit posttraumatic reactions to psychosis and treatment experi-
ences (55), was used to guide the discussion. The modified PATS
was divided into two sections: reactions to psychotic symptoms;
and reactions to treatment experiences. For the first section,
reactions to psychotic symptoms were assessed by initially ask-
ing a series of 15 questions (e.g., “Have the symptoms of your
psychiatric illness ever caused you to feel extremely anxious

TABLE 1 | Demographic and diagnostic characteristics, and trauma history of
study sample (N = 63).

N %

Gender
Male 36 571
Female 27 41.9
Race/ethnicity
White 24 38.1
African American 20 31.7
Hispanic 16 254
Other 3 4.8
Marital status
Never married 50 79.4
Married 6 9.5
Separated/divorced 7 111
Work status before hospitalization
Not employed 46 73.0
Employed 16 254
Missing 1 1.6
Diagnosis
Bipolar disorder 17 27.0
Psychotic or delusional disorder 10 15.6
Schizoaffective disorder 12 19.0
Schizophrenia 22 34.9
Other mood disorders 2 3.2
Traumatic event (yes)
Serious accident 28 44.4
Natural disaster 13 20.6
Physical assault by family 37 58.7
Physical assault by stranger 30 47.6
Sexual assault by family 23 36.5
Sexual assault by stranger 21 33.3
Military combat/war zone 1 1.6
Sexual contact younger than 18 27 42.9
Imprisonment 16 25.4
Torture 16 25.4
Life-threatening illness 3 4.8
Other traumatic event 27 42.9

Mean SD
Age 34.43 11.74
Highest grade completed 11.92 2.66
Total # of hospitalization 8.54 7.03
Total # of psychotic episodes 8.49 7.14

or terrified?” “Did you believe that groups of people wanted to
hurt you?”). An affirmative response to any item was followed
up by probes to elicit specific examples. After these questions,
participants were asked to identify which experience across all
their episodes was most distressing when they looked back on
it. Additional questions were then directed at eliciting further
details of the event (e.g., when and where it happened, other
people who were involved) and how the person reacted to it at the
time. Respondents were asked directly: “How did you respond
emotionally, and “What was that like?” Participants were also
asked about their immediate and subsequent emotional reac-
tions after the event by inquiring: “What about after the event,
how did you respond emotionally?”

Reactions to treatment experiences were assessed in a similar
fashion, by initially asking a series of questions (nine in total;
e.g., “Have you ever been given a treatment that frightened you?”
“Have you ever been forcibly taken to the hospital or to jail?”).
Any affirmative response was followed up by questions to elicit
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TABLE 2 | Themes and illustrative quotations from personal narratives of
psychotic symptoms.

Frightening hallucinations
* “Voices telling me something bad is going to happen to you.”

’n

® “Hearing voices that say ‘you are gay’.

Thoughts/attempts to hurt self

¢ “| wanted to die no girl-friend, took a lot of pills that could kill 20 people.”

® “| heard things, | heard devil telling me to do it | did it before when | was sad,
he begged me that | could not do it and survive it and | did it again.”

® “| tried to hang myself.”

Thoughts/attempts to hurt others
* “| was obsessed with killing people.”
* “| wanted to kill everyone who give me harm, like my abusive grandmother.”

Paranoid/Delusions/grandiose delusions (i.e., feeling like God)

® “| had a suspicion that my aunt who is a psychologist want to hurt me. She
knows black magic.”

® “Going to jail, [there | was feeling that] people trying to poison me.”

Bizarre behavior/disorganized behavior or catatonia

* “One afternoon, i took my clothes off, | was crazy, ran in the street for 2 miles,
people were laughing at me, police took me to hospital.”

e “| was catatonic, | could not walk or talk, that was traumatic.”

specific examples. After these questions, participants were asked
to identify the most distressing treatment experience, followed
by asking questions aimed at understanding what happened and
the person’s reactions to the event both at the time of the event
and after the event.

Following the end of the qualitative-portion of the interview,
standardized assessments were completed to evaluate PTSD
and other symptoms, which have been previously reported (6).
The qualitative portion of the interview ranged in length from
15 to 35 min. Field notes by the interviews were used to maintain
a record of responses.

Procedures

Study participants were identified by the clinical treatment team.
When potentially eligible patients were identified and were
symptomatically stable, permission was obtained from the cli-
ent for a research team member to discuss the study with them.
If permission was granted, a meeting was set up between a research
team member and the client, the study was explained, and if the
client was interested he or she provided signed informed consent.
An interview was then arranged to conduct the assessment, and
a chart review was performed. Patients were paid for their par-
ticipation in the study.

Analysis

The data analysis for this study was informed by grounded theory,
which seeks to generate theory from a data set and is utilized
to generate hypotheses (56, 57). The data analysis process in
this investigation consisted of an initial open coding of the
participant’s responses from the field notes into initial categories
by two graduate students. Three raters reviewed the data and
the initial categories. They performed axial coding and deleted or
combined several of the original codes. After several iterations, a
final selective coding process among reviewers which determined
the core themes and concepts was implemented (56, 57). Two

raters rated the responses independently using the coding theme.
The differences and discrepancies were discussed and reconciled
after clarifying the original coding scheme.

RESULTS

Themes specifically regarding one’s perception and emo-
tional reactions toward psychosis and one’s encounters with
the mental health system are presented here. Participants
described a number of traumatogenic aspects of psychotic
symptoms. Five themes concerning traumatogenic aspects of
psychosis emerged (see Table 2): (1) frightening hallucina-
tions, reported by 23.8% of the participants; (2) paranoia/
delusions, reported by 20.6% of the participants; (3) suicidal
thoughts/attempts, reported by 15.9% of the participants;
(4) thoughts/attempts to hurt others, reported by 9.5%
of the participants; (5) bizarre/disorganized behavior or
catatonia; reported by 7.9% of the participants. Other cat-
egories included various themes such as flashbacks of past
abuse, panic attacks, mania, loss of child custody, etc., were
reported by 22.2% of the participants. The most commonly
reported theme of traumatogenic aspects of psychosis was that
of frightening hallucinations including command hallucina-
tions or persistent hallucinations that last for years, followed
by thought/attempts to hurt self, and next by thought/attempts
to hurt others. A patient reporting a frightening hallucination
(the most commonly identified trauma) is quoted below:

[The most traumatic part is] hearing voices telling me
where to move. Three years ago I started to hear voices
on TV and radio, telling me to move. I moved non-stop
in the past two years, not finding a place to live. People
on radio and TV suggest places for me to go.

Another participant described how hearing critical voices led
to thoughts which led to self-harm:

I was just feeling very guilty about not being a good
mother and a good wife. I just felt very bad, and did
not think I should be allowed to live, so that's when I
decided that I should hurt myself.

In terms of having experienced thoughts/attempts to hurt
self as the most traumatic aspect of symptoms, one participant
reported, “I don’t think about killing myself but killing comes
to me” Another reported, “I tried to hang myself” Another
reported, “During [my] first breakdown, when I thought of
running into traffic, [that was most traumatic.]” In terms of
having experienced thoughts/attempts to hurt others as the most
traumatic aspect of symptoms, one participant reported: “I was
obsessed with idea of killing people” One participant reported
experiencing homicidal ideas toward her mother and found it
traumatic. Participants also found paranoia/delusions the most
disturbing. One reported having experienced people spying
on him: “[I felt] people spying on me. It happened gradually,
everybody saw signs except me” Another reported, “I feel like
I was going to die. Because my other friends will do anything
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for money there is a possible thing that I may die. People may
set things up to get me before my birthday” A few participants
found their bizarre/disorganized behavior most traumatic. One
reported great humiliation at having run through the streets
naked. He stated, “One afternoon, I took my clothes off, and ran
in the street for two miles. People were laughing at me. The police
took me to hospital” Another reported, “I was catatonic, I could
not walk or talk, that was traumatic.”

Emotions Associated With Traumatic
Aspects of Psychosis

Emotions associated with traumatic aspects of psychosis
involved anger; sadness; mixed feelings such as confu-
sion, sadness, and anger; numbness; sense of shock and
anxiety (Table 3). The most commonly experienced emo-
tion in relation to symptoms was anger (reported by 22.0%
of participants), followed by shock/anxiety (reported by
18.6% of participants); mixture of the above feelings, or
a mixture of sadness and anger (reported by 16.9%); sad-
ness (reported by 15.3%); and numbness (reported by
11.9%). Other categories were reported by 15.3% of the
participants. With regard to anger, one participant reported,
“I felt angry, clumsy, and confused. I can’t break the spell.” One
reported confusion, “I could not understand why I was doing
that” A fewparticipantsreportedfeelingshocked/nervousabout
their psychotic symptoms. One stated being horrified. Another
reported feeling nervous and out of control. One participant
specificallyreportedfeelingsadathearingvoices, stating “[ After
hearing the voices], I was falling apart, crying, always sleep-
ing, never wanted to go out of the house.” Not all participants
reported experiencing emotions, but rather reported feeling
numb toward what happened during psychosis. One stated,
“I felt emotionless” after slashing wrists. Two participants
reported they did not know how they felt.

Descriptions of emotion looking back after the episode of
psychosis involved a wider range of reactions. These involved
sadness (14.5%); relief that symptoms went away (14.5% of
participants reported); anxiety (12.9%); neutral feelings (11.2%);
mixed emotions such as relief mixed with anxiety (9.7%); anger
(9.7%); numbness (9.7%); shame (8.1%) and distrust/helplessness
(8.1%). Looking back at the most traumatic aspect of psychosis,
participants most commonly expressed experiencing sadness
about what had happened. It was interesting that equal number
of people reported feeling relieved that symptoms were lessened
compared to the number of people who expressed sadness about
what had happened. Some participants reported feeling neutral
about what happened when looking back. Anxiety, mixed
emotions, anger, numbness, shame, distrust, and helplessness
were also reported by approximately 8-13% of people for each
category.

Traumatogenic Aspects of Psychiatric
Treatment

Participants described a number of traumatogenic aspects of
psychiatric treatment (Table 4). Amongst the participants who
experienced at least one episode of psychosis, five major themes

concerning traumatogenic aspects of treatment emerged: (1)
long stay in the hospital; (2) medication side effects; (3)coer-
cive treatments, including involuntary hospitalization, use of
restraints, and forced medication, and (4) being with other
patients; and (5) mistreatment by professionals, not includ-
ing the use of coercive treatments. The mostly commonly
reported theme of traumatogenic aspects of psychiatric
treatment was long stay in the hospital, reported by 25 par-
ticipants (25.8%). One participant in his early 20s was in the
hospital for more than 1 year for his first psychotic episode.
Another reported, “Staying here for 9 months; I don't have

TABLE 3 | Themes and illustrative quotations of emotional reaction to symptoms
at the time of psychosis.

Anger
® “Very angry, | wanted to hurt her.”
e “Upset, should not happen to me.”

Sadness
e “| cried a lot, depressed.”
e ‘[l felt] sad, confused, inconsolable.”

Mixed feelings such as confusion, sadness and anger
e ‘| felt sad and angry.”

* ‘It feels a little down, angry.”

® “| felt angry, clumsy, and confused. | can’t break the spell.”

Numbness

® ‘| felt emotionless.”

e “| felt no emotions.”

e “| don’t know [how | felt].”

Nervousness/fear/anxiety

e “Nervous, out of control, felt pressured.”

e “| knew | was in serious trouble police were almost ready to shoot me.”
® “| was horrified.”

e ‘| felt shocked and betrayed.”

TABLE 4 | Themes and illustrative quotations for the most traumatic aspect of
treatment.

Long stay in hospital

¢ “Being in the hospital for 1 year and 3 months is the most traumatic; the cops
thought | was living in my car. | was driving from VA to NJ to be with aunt and
uncle. Had a lot of stuff in the car. Got arrested for making a call. The cops
took me to hospital and | have been here since.”

e “Since 2001 only released for 4 months and in the hospital for over 6 years.’

Coercive treatment

“The fact that my friend and cops should have been more civil to me rather
than forcing me to come to the hospital.” (Involuntary hospitalization)

“The fact that | was restrained, three guys restrained me [and] gave me a
med.” (Restraints)

“Several times, | was physically restrained to take meds; | was held down to
take injection.” (Forced medication)

Medications side effects
¢ “| had prolixin injection, could not sit or stand still after injection.”
¢ “Medicines make me fat and destroyed my beauty.”

Mistreatment by professionals
o “Staff was taking clothes off for me when | took shower.”
e “Last hospitalization, | felt harassed by pts’ and staff.”

Being with other psychiatric patients

* “Being exposed to a whole bunch of very sick people for 2 months.”

e “Seeing a patient pulling her hair and throwing up was the most
traumatic.”
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TABLE 5 | Themes and illustrative quotations of emotional reaction to treatment
at the time of event.

Anger
e “Ifelt angry and hurt.”
e “Get very angry. Personally [l felt] being violated.”

Sadness
e “Crying, sad, miserable, wished | would die.”

Mixed feeling
* “| got upset.”
e “[l was] mad and depressed.”

Shock/frustration/helplessness
o ‘[l felt] helpless.”
e “[l was] shocked.”

Fear/anxiety
e “Scared, loss of dignity.”
e ‘[l was] terrified.”

Paranoia/distrust

e “| could have reacted worse. | wanted to contact attorney.”

o “| feel paranoid, feel like things are not going to happen in my way.”
e ‘| feel threatened.”

Numbness
e “| don’t know. Nothing upsets me anymore.”

an apartment, my mom and I don't get along; [I don't have
a place to go], it feels ridiculous.” Participants also indicated
feeling confused about a long stay in the hospital. One person
said, “I don’t understand why I am here; they say I should
be here for at least 21 days, but I've been here for 12 years;
the psychologists say I'll be here permanently” Another
reported, “Since 2001, [I was] only released for 4 months and
[I have been] in the hospital for over 6 years”

The next most commonly reported traumatic event related
to treatment was coercive treatments, reported by 14 patients
(22.6%), including involuntary hospitalization, use of restraints,
and forced medication. In the category of restraints, one
reported, “The fact that I was restrained by three guys was the
most traumatic.” In the category of involuntary hospitalization,
one reported, “The fact that my friend and cops should have
been more civil to me rather than forcing me. My friend called
cops who hand-cuffed me, and brought me to the ER. Then they
shifted me to psych ward?” In the category of forced medication,
participants reported that being forced to take medication
could be traumatogenic. One reported, “Having them give me
Risperdal every two weeks; When I was in the quiet room,
they told me if I don’t take it, then they will force me to take
it—restrain me to the bed”

Side effects of psychotropic medication were the third
most commonly reported traumatic aspect of treatment
(reported by 12 participants; 19.3%). One participant said,
“I had Prolixin injections, [and] could not sit or stand still
after injection” Another said she passed out after taking
medication. One stated, “Taking bad medications with side
effects [was really traumatic]. The psychiatrist gave me a lot
of milligrams of medications. After taking them, I could not
walk. I felt like I was drunk. It felt like I was being poisoned
by the medications” Others reported medication side effects

of weight gain, sleepiness, and fatigue as the most disturbing
aspect of treatment.

Mistreatment by professionals, not including the use of
coercive treatments, was reported by 14.5% of participants. One
stated, “Verbal abuse by staft [was the most traumatic aspect of
treatment]. They make fun of our feelings, make me behave the
way I don’t want to. If I don't keep staff happy they will drop my
level like a punishment”

Last, participants also found being exposed to other patients
in the hospital, particularly aggressive patients, was traumatic.
This was reported by seven participants (11.2%). One reported,
“Seeing a patient pulling her hair and throwing up [was the most
traumatic aspect of treatment]” Another reported, “I miss my
family, I was physically assaulted by two patients, one punched
me and the other squeezed my breast” One reported, “Being
exposed to a whole bunch of very sick people for two months
was traumatic. At admission, they would scream, cry really loud,
there were fights among the patients.”

Emotions Associated With Traumatic

Aspects of Psychiatric Treatment

Participants described a wide range of emotions related to trau-
matic treatment experiences (Table 5). Participants frequently
expressed feeling angry about their psychiatric treatment
(reported by 19.0% of participants). One reported, “I got angry.
[I felt] violated” Some participants reported a mixture of feelings
such as feeling upset, sad, and angry at the same time: “I got
upset,” or “[I was] mad and depressed” This was reported by
14.3% of participants. Participants commonly dealt with feel-
ings of sadness related to psychiatric treatment (11.1% reported
$0). One reported, “I felt frustrated, sad, depressed” Themes of
shock, frustration, and helplessness were described by 14.3% of
participants. Fear and anxiety were also experienced by 7.9% of
participants. One reported, “I was scared” Another reported,
“[I was] terrified” Feelings of distrust were reported by 6.3% of
participants: “I feel paranoid, feel like things are not going to
happen in my way.” Lastly, a sense of numbness was reported by
6.3% of participants.

When asked to how they responded emotionally subsequently
to the most traumatic aspect of the treatment, participants
described a wider range of emotions related to traumatic treat-
ment experiences. 10% of participants reported feeling neutral
about the most traumatic aspect of treatment, when looking
back; 8% reported developing a distrust of the system, while
another 8% reported numbness or having no emotions after
the event. 8% of participants reported feeling relieved that the
worst part of treatment was over, while 7% remained sad at
what happened. Another 7% of people reported feeling angry or
frustrated with the treatment, while 6% of participants reported
helplessness or feeling threatened. Mixed emotions or other
emotions were reported by four percent of the participants.
In total, approximately one-third of the participants continued to
experience negative emotions such as sadness, hurt, anger, feel-
ing violated, distrust, dislike, helplessness, or anxiety regarding
treatment received.
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DISCUSSION

This study examined traumatic reactions to the experience
of psychosis and associated treatment for people with FEP or
multiple episodes of psychosis. It supports the conclusion of
previous studies that psychosis itself, and related treatment, can
both be traumatic for many people. Most of the participants
reported traumatic responses related to both their psychotic
symptoms and their treatment experiences, consistent with pre-
vious reports [i.e., Ref. (11, 18, 20, 21)]. Participants described
a number of traumatogenic aspects of psychotic symptoms,
corresponding to five themes: (1) frightening hallucinations,
(2) suicidal thought/attempts, (3) thoughts/attempts to hurt oth-
ers, (4) paranoia/delusions, and (5) bizarre/disorganized behav-
ior or catatonia. Traumatic aspects of psychosis elicited emotions
including anger, sadness and confusion, anxiety, and numbness.
Furthermore, many participants found aspects of treatment to
be traumatic, including being forced to stay in the hospital for
a long time, experiencing upsetting side-effects, coercive treat-
ments, including involuntary hospitalization, use of restraints,
and forced medication, being exposed to aggressive patients,
and mistreatment by professionals, and that these experiences
elicited emotions such as anger, sadness, distrust, and a sense
of helplessness. These findings suggest that the experiences of
both symptoms and treatment as traumatic can be a powerful
barrier to engaging people in mental health services and facilitat-
ing recovery.

Results document the need to address the issues related to
posttraumatic reactions to psychosis in people with multiple
psychotic episodes. Our findings can inform the development of
treatment that is sensitive to these issues. Specifically, findings
suggest the need to validate the intense and negative emotional
reactions people frequently experience during a psychotic episode
and during treatment episodes. Reactions following the acute
psychotic episode were more varied, with a small percentage of
people reported relief that the worst part was over, while others
remained traumatized about what happened. Psychotherapy can
be offered to clients who show evidence of posttraumatic reac-
tions and should address these reactions through validation to
alleviate traumatic reactions to psychosis. Findings on aspects of
symptoms that can cause traumatogenic reactions among clients
could also inform the development of treatment protocols so
that patients can know what to expect when going to a psychotic
episode. Clients commonly reported negative, often traumatizing
treatment experiences. The damaging effects of such experiences
on clients trust of mental health professionals were evident in
client interviews. Effective treatment of posttraumatic reactions
to psychosis can potentially improve clients’ ability to form more
collaborative relationships with treatment providers and to play a
more active role in the management of their psychiatric disorder
(8, 58). Emerging research addressing post-psychotic depression
indicates promising results for cognitive behavior therapy (CBT)
as a treatment for traumatic reactions toward psychosis (59).
Jackson et al. (59) evaluated a form of CBT in reducing trauma,
depression, and low self esteem following a first episode of psy-
chosis, in a randomized controlled trial among 66 patients who

had recently experienced a first episode of psychosis. CBT has
also been found to be effective in reducing hopelessness, when
compared to treatment as usual, among a total of 66 participants
recovering from FEP (28). In a third study (60), among 22 people
recovering from psychosis, those who wrote about the most
stressful aspects of their illness showed fewer traumatic symptoms
than those who wrote about emotionally neutral topics. Findings
suggest that narrative statements disclosing the most stressful
aspects of psychosis may lessen the traumatic impact of psychosis
(60). Future research on focused intervention for posttraumatic
reactions toward psychosis is needed.

Findings from this study underline some of the complicated
issues facing the mental health service system. On one hand,
participants reported being traumatized by symptoms of men-
tal illness such as distressing auditory hallucinations, bizarre
behavior, and persecutory delusions. Simultaneously participants
reported being traumatized by interventions (such as involuntary
hospitalization, restraints, and forced medication) designed to
alleviate these symptoms. However, in many cases, participants
experienced these interventions as humiliating or violations of
self. Trauma informed care (61) may offer alternatives to restraints
and seclusion. Newer models of treatment that place an emphasis
on “shared-decision making,” such as the Open Dialog Model
(62), have been recommended for people experiencing a first
psychotic episode, but our findings suggest that these approaches
may need to be offered for persons experiencing multiple psy-
chotic episodes as well. Shared-decision making in medication
management, which emphasizes “partnership between two
experts: the client and the practitioner,” provides a model for the
client to “assess a treatments advantages and disadvantages” in
medication management [Ref. (63), p. 1636]. Commonground,
a web-based application of shared decision making model,
encourages the use of resilient self-care strategy in addition to
the use of psychotropic medication. It has been found that when
CommonGround is implemented, the use of self-management
strategies among clients correlated with less concerns about
medication side effect, increased perception that medicines were
helping, and improved recovery (64). CommonGround has been
implemented successfully in community mental health centers
(65) while its implementation in psychiatric hospitals has not
been reported in the literature. The adoption of shared decision
model may reduce traumatic reactions during treatment and
foster better trust between providers and clients.

The limitations of this study include sampling issues and the
retrospective nature of the data collected. The inpatient partici-
pants in the present study were significantly younger (mean age
was 33.78) than studies of multi-episode patients with severe
mental illness [e.g., Ref. (44, 66-68)]. The participants also had a
higher number of hospitalizations (8.55) upon the time of assess-
ments compared to the participants in other studies of persons
with severe mental illness. Participants also were more likely to be
diagnosed with schizophrenia or schizoaffective disorders (54%),
and to be non-white compared to other studies of persons with
severe mental illness. These divergences with previous studies
suggest that our findings may not be generalizable to a wider range
of persons with psychotic disorders. Additionally, experiences of
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psychosis and contact with psychiatric services were reported
retrospectively, recall bias may have affected the accuracy of
people’s recollections about their reactions to psychotic experi-
ences and treatment. Finally, during a psychotic episode such
as during the height of hallucinations or delusions, the patient
may be unable to distinguish reality from non-reality, or even self
from other. Therefore, technically, the experience of delusions or
hallucinations may not be considered as a traumatic life event,
to the same extent as events such as criminal victimization. For
some patients with chronic schizophrenia, there is a possibility
that these patients never experienced traumatic life events such
as abuse or criminal victimization. While we would caution the
distinction between a traumatic life event and a traumatic experi-
ence of psychosis, treatment however could be similar. Clinical
experience has indicated that PTSD-like symptoms induced
by delusions can be similarly treated using CBT. For example,
a client experienced the delusion of police “shooting” and
“killing” his best friend who “stalked” him. Client held onto this
fixed delusion and blamed himself for causing the “death” of his
best friend. He in turn suffered PTSD-like symptoms including
avoidance, hypervigilance, and re-experiencing symptoms. He
was successfully treated with CBT by treating his delusion as
though the event was real. Once his beliefs in causing the “death”
of his best friend were challenged, his PTSD-like symptoms went
away. The fixed delusion no longer significantly impacted his life
as his guilt for causing his friend’s “death” went away (Lu, unpub-
lished manuscript). Further research is needed in this regard for
trauma informed care for persons with psychosis.

In summary, this qualitative study describes the experiences
of people during the episodes of psychosis. We found multiple
factors contributing to traumatic dimensions of the experience,
including actual or perceived coercive aspects of psychiatric
treatment. Further research is needed to determine how mental
health services can be improved to reduce illness related trauma
and facilitate recovery.
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The experience of childhood trauma (CT) and stressful life events (SLEs) is associated
with subsequent development of a variety of mental health conditions, including psy-
chotic illness. Recent research identifying adolescents and young adults at clinical high
risk (CHR) for psychosis allows for prospective evaluation of the impact of trauma and
adverse life events on psychosis onset and other outcomes, addressing etiological
questions that cannot be answered in studies of fully psychotic or non-clinical popula-
tions. This article provides a comprehensive review of the current emerging literature on
trauma and adverse life events in the CHR population. Up to 80% of CHR youth endorse
a lifetime history of childhood traumatic events and victimization (e.g., bullying). Several
studies have shown that the experience of CT predicts psychosis onset among CHR
individuals, while the literature on the influence of recent SLEs (e.g., death of a loved one)
remains inconclusive. Multiple models have been proposed to explain the link between
trauma and psychosis, including the stress-vulnerability and stress-sensitivity hypothe-
ses, with emphases on both cognitive processes and neurobiological mechanisms (e.g.,
the hypothalamic—pituitary—adrenal axis). Despite the preponderance of CHR individuals
who endorse either CT or SLEs, no clinical trials have been conducted evaluating
interventions for trauma in CHR youth to date. Furthermore, the current process of
formal identification and assessment of trauma, SLEs, and their impact on CHR youth
is inconsistent in research and clinical practice. Recommendations for improving trauma
assessment, treatment, and future research directions in the CHR field are provided.

Keywords: clinical high risk, trauma, early psychosis, stressful life events, ultra-high risk, schizophrenia

INTRODUCTION

While a wealth of data has demonstrated indirect associations between childhood trauma (CT)
and psychosis in adulthood, the role of CT in the etiology of psychosis and its potential underlying
mechanisms are not yet well-understood (1-4). CT is the experience of a highly distressing event
or situation during youth that is beyond one’s capacity for coping and/or control (5, 6). Prospective
studies of individuals who later develop psychosis provide a unique opportunity to examine poten-
tial risk factors, resilience factors, and mechanisms that may link CT and psychosis. Over the past
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decade, the “clinical high risk” (CHR) paradigm has been used to
identify adolescents and young adults at increased imminent risk
for developing psychotic disorders. Thus, CHR research makes an
important contribution to understanding the potential etiologic
role of CT in the development of psychosis. In this paper, we
review the emerging literature on trauma and stressful life events
(SLEs) in CHR individuals, with a focus on both behavioral and
neurobiological studies. This paper also provides a risk model
that explains the trauma and psychosis relationship. Further,
current and important future directions for assessment, research,
and clinical care are highlighted.

The CHR Syndrome
The CHR syndrome, also termed “ultra high risk” by some

research groups, is typically diagnosed using one of two semi-
structured interviews—the Structured Interview for Psychosis
Risk Syndromes (SIPS) or the Comprehensive Assessment of
At-Risk Mental States (CAARMS) (7, 8). The interviews assess a
variety of subthreshold psychotic-like experiences (i.e., positive,
negative, and disorganized symptoms), general psychopathol-
ogy (e.g., depression, anxiety), functioning, and family history.
Despite slight differences in diagnostic criteria and terminology,
both instruments diagnose three possible risk syndromes and
have shown high agreement ratings (86%) (9). Other instru-
ments are also used to diagnose individuals at elevated risk for
psychosis based on subjective cognitive changes (10, 11). As
such, these selected standardized measures have been utilized in
international early psychosis (EP) clinics and research programs
in an effort to reach diagnostic consensus and validity across sites.

Psychosis Risk and Outcomes

Outcomes for CHR individuals are heterogeneous: proportion
estimates of individuals who transition to full psychosis range
from 10-70% due to ascertainment strategy, diagnostic instru-
ment, and follow-up period used (12). The largest individual
study using the SIPS demonstrated a conversion rate of 35% to
full psychosis by 2.5 years (12, 13). The CHR syndrome confers
higher and more immediate risk than heritability estimates of 10%
risk among first-degree family members (i.e., parent-offspring;
full siblings), although not as high as the 50% rate of psychosis
among identical twins (14, 15). Several factors appear to increase
the risk for developing psychotic disorders among those with
CHR syndromes: poor premorbid functioning, severe positive
symptoms (i.e., elevated unusual thought content, increased sus-
piciousness), increased anhedonia, poor cognition (i.e., impaired
verbal learning, decision-making, memory), decline in social and
role functioning, substance abuse history, and family history of
psychosis (16-19).

It is important to note that approximately 65% of CHR
individuals do not develop psychosis within the first 3 years
after diagnosis of the syndrome. A significant proportion (46%)
of non-converters experience remission of their attenuated
psychosis (20). Yet, many of those who do not develop psychosis
continue to experience psychiatric problems such as mood, anxi-
ety, and substance use disorders (21, 22). By targeting individuals
presenting with attenuated psychotic symptoms or other mark-
ers indicative of increased psychosis risk, CHR programs seek

to identify factors that could be addressed in order to mitigate
a variety of negative outcomes and support resilience. To date, a
number of potential factors related to outcomes in CHR popula-
tions have been identified, including the role of trauma and stress.

TRAUMA EXPERIENCES IN THE
CHR POPULATION

The experience of CT leads to a cascade of negative effects on
typical child and adult development (6, 23). A strong body of
literature on the general population of adolescents and young
adults (via school-wide samples, research and clinical settings,
and longitudinal population studies) suggests that CT contributes
to poor cognitive, social, medical, and developmental function-
ing; moreover, CT is a significant risk factor for later development
of serious mental illness (SMI), including schizophrenia (24-34).
The lifetime prevalence rate of trauma exposure is high among
both men (60.7%) and women (51.2%) (35). Individuals ages
14-24 reported exposure to one or more traumatic experiences,
such as physical abuse (50%), child abuse, or neglect (13%)
(36); approximately 68% of youth by age 16 endorsed at least
one trauma experience (37). CT is linked with a variety of adult
psychopathology outcomes. Compared to adult participants with
no history of CT, those with exposure to four or more traumas
were at substantial risk (4- to 12-fold) for developing substance
use, depression, and suicidality (38). Thus, several studies on
stress and trauma posit that the experience of CT and prolonged
early stressors may contribute to the increased risk of future SMI
(24-34, 39-41).

To date, only 24 studies, representing 14 distinct samples,
report on CT in CHR populations; of these, 11 followed the
participants longitudinally to examine CT as a risk factor for
developing psychosis (2, 34, 40, 42-62). Sixteen of these studies
were included in a recent review and meta-analysis (5), which
summarized the existing studies in a series of tables. We refer
the reader to this paper by Kraan and colleagues (5) and have
summarized more recent publications (8, 34, 45, 49, 51, 52, 55,
59) in a parallel table below (see Table 1).

The meta-analysis concluded that CT is a largely prevalent
experience among the CHR population (86.8%) compared to
healthy controls (HC) (5). Such alarmingly high rates of CT
endorsed by the CHR population is comparable to the prevalence
rate among individuals with schizophrenia (85%) (5). We expand
upon the meta-analysis by reviewing different types of trauma in
the CHR syndrome based on all current available information
below.

Associated Findings on Trauma
in the CHR Population

Clinical high risk individuals may be at risk for experiencing vari-
ous forms of traumatic experiences that are common within the
general population. The meta-analysis by Kraan and colleagues
(5) reported a mean prevalence rate of 86.8% CT in CHR studies
(2,40, 42, 51, 56). The range of rates (35.9-70%) may be partially
explained by the type of trauma being examined and the gender
sample distribution (e.g., sexual abuse) (40, 53) and type of
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assessment used (e.g., medical records review, semi-structured
interview, self-report), with self-report measures associated
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and was more likely to persist into adult psychiatric disorders
(71). As such, it is imperative that more research is conducted
to examine the relationship between childhood bullying and
psychosis symptoms.

Trauma is often experienced as a result of developing psycho-
sis, due to the experience of frightening psychotic symptoms or
hospitalizations, especially involuntary treatment. Prevalence
of psychosis-associated trauma symptoms among individuals
with full psychotic disorders varies from 11-67% (72, 73). They
may be associated with factors such as trauma history prior to
inpatient hospitalization (e.g., physical or sexual abuse) and other
psychological factors (e.g., negative event appraisals, poor coping
skills) (74, 75). However, some studies did not find any associa-
tions with psychosis-related trauma symptoms and the number of
negative experiences from inpatient psychiatric hospitalizations
(73, 76). It may be important to ascertain whether other patient-
level factors, such as the level of distress attributed to the inpatient
hospitalization, legal status, and involuntary hospitalization may
be associated with psychosis-related trauma symptoms (73, 75,
76). To date, there are no specific studies that focus on trauma
symptoms associated with psychiatric hospitalization among
CHR individuals. This is an important research area in need of
further exploration and highlights the usefulness of examining
the impact of CT in the CHR population, prior to the potentially
traumatizing effects of involuntary hospitalization that can
accompany the onset of a full psychotic disorder.

Only a few published studies have explored the demographic
characteristics of trauma in CHR individuals. A study on gender
differences showed that stress-sensitivity scores among CHR
females (but not males) mediated the association between trauma
and attenuated positive psychotic symptoms, which suggests that
females cope with trauma differently and tend to internalize their
experiences (77). While ethnic sample variability (i.e., majority
Caucasian women) was a possible research limitation, this is
consistent with the common finding that females with psychosis
are more likely to endorse a trauma history (e.g., sexual abuse)
than males (42, 53) and are more likely to have an affective
disorder associated with their diagnosis (78). Similarly, limited
studies regarding ethnicity (e.g., perceived discrimination, social
adversity) and its relationship with trauma in CHR groups cur-
rently exist (51). The current collective studies on CHR groups
with trauma experiences suggest the importance of continued
research into its associated influence on psychosis risk.

Trauma and CHR Conversion to Psychosis
Trauma has been repeatedly found to predict transition to
psychosis in CHR samples. Sexual abuse is the most common
form of CT associated with later psychosis conversion, followed
by physical abuse (3, 40, 53, 55, 60). Moreover, emotional abuse
and physical neglect have been identified as potential risk fac-
tors for psychosis conversion (58). Similar to findings on sexual
abuse history, the increased severity and duration of individuals’
bullying history has been linked to the emergence of psychosis
symptoms (71). While elevated rates of trauma history were
found among CHR individuals in the NAPLS sample and trauma
history was a significant predictor of psychosis conversion in
the univariate and multivariate analyses, it was not a statistically

significant predictor after controlling for prodromal symptom
severity, social functioning decline, verbal learning, and memory
(16). Thus, the power of trauma to predict conversion must be
examined in the context of other predictors in order to determine
its relative impact and possible relationship to other predictive
factors.

SLEs IN THE CHR POPULATION

It is not yet clear whether the impact of trauma on individuals
with CHR is specific to narrowly defined traumatic events or also
includes the cumulative effects of adverse or SLEs that have also
been linked with adult psychopathology, including psychosis risk
(79, 80). In fact, many studies that purport to measure traumatic
events include less severe SLEs, which consist of dangerous or
life-changing experiences that have occurred for an individual (5)
and may cause disruption in the typical developmental trajectory
of youth through adulthood. Exposure to SLEs are associated
with increased risk for depressed mood, anxiety, eating disorders,
suicidality, substance use, and psychosis symptoms in later ado-
lescence (29, 81-85). Current findings on the SLE-psychosis risk
relationship are inconclusive; some cited a positive relationship
(39, 51, 86, 87) while others did not (43, 47, 48, 57). Kraan and
colleagues (5) indicated that recent SLEs were less commonly
endorsed by CHR youth than HC, which may be due to increasing
negative symptoms of psychosis (e.g., increased avolition, social
withdrawal) that limit activities. Increased research efforts are
underway to improve current understanding of the relationship
between SLEs and psychosis.

COMORBID DISORDERS AND
DIFFERENTIAL DIAGNOSIS IN
THE CHR POPULATION

The specificity of the relationship between trauma and CHR
symptoms is muddied by the high level of comorbidity in this
population (88-90). Around 73% of CHR individuals have at
least one other Axis I disorder (89). Long-term studies show per-
sistence of comorbid disorders such as mood (15-38%), anxiety
(5-16%), substance use (11%), personality disorders (2.7%), and
other diagnoses (43-52%) (91, 92). At a 6-year follow-up, approx-
imately 56.8% of CHR patients endorsed at least one comorbid
disorder and 61.5% of them reported continued comorbidity from
baseline (91). Only a small group of CHR individuals (7-16%)
reported no comorbid diagnoses at baseline or follow-up (91, 92).
Clearly, comorbidity is the rule and not the exception when deal-
ing with EP symptomatology. Since up to 65% of CHR individuals
do not go on to develop psychotic disorders within 3 years after
initial CHR diagnosis, such subthreshold psychotic symptoms
experienced may have responded to treatment, resolved over
time, or may be better explained by another psychiatric diagnosis.
In a strict sense, these non-converters may be considered “false
positive” diagnoses regarding a pre-psychotic phase of illness.
Thus, the CHR syndrome may best be understood as a mixture of
individuals identified prior to the onset of psychosis, along with
adolescents/young adults who experience subthreshold positive
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symptoms in the context of a primary mood, anxiety or PTSD.
Any relationships to trauma must be understood in this context,
given the extensive literature that links trauma to later mood and
anxiety disorders. In this section, we examine the various comor-
bid disorders within the CHR and other psychotic disorders and
their symptom interaction with CT.

Mood/Anxiety Disorders

Clinical high risk individuals with CT showed high comorbid
mood (40-45%) and anxiety disorders (15.3%) (5, 42, 93), as
did CHR individuals with SLEs [i.e., major depressive disorder
(13%), bipolar disorder (8.7%), dysthymic disorder (4.3%), social
phobia (17.4%), generalized anxiety disorder (8.7%), panic disor-
der (4.3%)] (57). However, a study on CHR samples was unable
to show a relationship between CT and mood/anxiety disorders,
possibly due to low sample size (n = 30) (56). Available studies on
CHR and first-episode psychosis (FEP) individuals with CT show
that both groups had higher rates of suicidal attempts, elevated
rates of psychiatric hospitalization, and poorer clinical function-
ing (3, 59). Studies on individuals with schizophrenia suggest that
CT is associated with increased severity of depression and anxiety
disorders (94, 95). The small number of current findings related to
comorbid mood and anxiety disorders among CHR groups with
CT warrants additional research in this area to untangle whether
trauma is specifically related to positive psychotic symptoms.

Substance Use

Despite high rates of comorbid substance use in CHR popula-
tions, particularly tobacco (34.4%), alcohol (17-44%), and can-
nabis (3-54%) (96), there is currently limited research specifically
focused on CHR individuals with trauma and substance use.
However, there are well-documented links between trauma and
substance use in the general population (97) and the role of sub-
stance use in triggering psychotic episodes (98, 99). While there is
minimal support as of yet for the direct relationship between sub-
stance use and conversion to psychosis in the CHR group, there is
stronger evidence for the relationship between substance use and
increased severity of subthreshold psychosis symptoms among
CHR individuals (96). School-aged youth showed an interaction
effect between CT and cannabis use that accounted for 83% of
their reported psychosis symptoms (100). Better understanding
potential interactions between trauma and substance use as risk
factors for psychosis is a critical need in the literature, as well
as highly relevant to designing interventions for this population.

Posttraumatic Stress Disorder

Most critical to comorbidity issues in our review of trauma and
the CHR syndrome is the presence of PTSD in this population.
A multisite CHR study reported a significantly higher prevalence
rate of current (2.6%) and lifetime (4.1%) formal PTSD diagnosis
than in HCs (101). Specifically, CHR youth with a CT history
demonstrates PTSD rates of 15.2% (3). Similar to mood and other
anxiety disorders, comorbid PTSD diagnoses with FEP individu-
als who have a trauma history are associated with longer treatment
duration and more intensive treatment to address all presenting
symptoms (3). A meta-analysis indicated that individuals who
suffer from comorbid psychosis and PTSD endorse symptoms of

faulty cognitive appraisals, feelings of helplessness, and lack of
control (75). These are, of course, important targets for treatment
with individuals who have comorbid PTSD and psychosis, and
may be relevant for CHR treatment.

Differential Diagnosis of PTSD
and CHR Status

A common referral question posed by clinicians seeking
evaluation for a consumer asks— “Is it trauma or EP?” Indeed,
the symptoms associated with PTSD can create diagnostic
uncertainty. There are a number of similarities between the
symptoms of PTSD and psychosis (102). Hallucinations in
psychosis are analogous to the experience of flashbacks and
intrusive images and bodily sensations associated with PTSD
as they both present in visual, auditory, or tactile modalities
and are usually experienced as distressing and unbidden.
Suspiciousness in psychosis resembles the hypervigilance in
PTSD and avoidance behaviors, which are a hallmark of PTSD
and can be similar to safety-seeking behaviors or negative
symptoms in psychosis. Hallucinations in an adolescent sample
were found to be highly prevalent in both PTSD and psychotic
disorders, and the hallucinations of psychosis and PTSD could
not be differentiated in terms of content, modality, location, or
form (103, 104).

It may also pose additional difficulties when evaluating indi-
viduals with more severe symptoms. Data from the U.S. National
Comorbidity Survey Part II indicated that all of the positive
psychotic symptoms examined in the sample were more likely
to be endorsed by respondents who met diagnostic criteria for
PTSD than those without PTSD (105). A dose-response rela-
tionship was also found, such that with more PTSD symptoms
endorsed, the higher likelihood for experiencing both symptoms
of paranoia and hallucinations. Among the psychotic symptoms,
auditory hallucinations had the greatest odds ratios with lifetime
PTSD diagnosis. Several studies on non-clinical, community
samples suggest that CT is a strong risk factor for visual, audi-
tory, and tactile hallucinations (106, 107). Data from the National
Comorbidity Survey indicated that a history of childhood rape
was significantly associated with auditory hallucinations in a
non-clinical adult (Age M = 32 years, SD = 10.59) sample (107).

Despite the substantial similarities, one study of adolescents
suggests that command hallucinations and derogatory themes
were more common in PTSD and were associated with higher
emotional distress, self-injury, and suicidal ideation, compared
to hallucinations in schizophrenia (103). Furthermore, the
presence of PTSD in children and adolescents has been noted to
confer a substantial likelihood of disturbances of reality testing.
Maltreated and traumatized children with a PTSD diagnosis
are more likely than children with a history of trauma with no
PTSD diagnosis to also meet criteria for a brief psychotic episode
or unspecified psychotic disorder with symptoms analogous to
the CHR syndrome (108). However, children with PTSD rarely
exhibited full-blown delusions or illogicality. Thus, perceptual
disturbances and suspiciousness may be present both in the CHR
syndrome and in PTSD while other types of delusional thinking,
cognitive disorganization, and negative symptoms (differentiated
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from mood disturbance or avoidant behaviors) may be more
specific to psychotic disorders.

MECHANISMS OF TRAUMA AND
STRESS IN THE CHR POPULATION

Multiple models have been cited to explain the link between
trauma and later psychosis, including the stress-vulnerability and
stress-sensitivity hypotheses, with emphases on both cognitive
processes and neurobiological mechanisms (e.g., the hypotha-
lamic-pituitary-adrenal axis). Consistent with a gene-environ-
ment interaction model, trauma history appears to contribute to
psychosis in adulthood somewhat independent of genetics (109).
A recent gene-environment interaction study supports the idea
that genes associated with schizophrenia lead to changes in not
only dopamine but also serotonin signaling pathways in the
brain, thus suggesting an “affective pathway” to psychosis (110).
Below, we address models that have been referenced in previous
works to explain the potential interplay between trauma, stress,
and psychosis. Following the discussion of currently identified
relationship models of trauma and psychosis, we propose our
own comprehensive model that conceptualizes a cyclical relation-
ship between trauma and psychosis risk.

Stress-Vulnerability Model

In an effort to understand the mechanism through which trauma
and stress may lead to psychosis, Zubin and Spring (111) proposed
the stress-vulnerability model. This model posits that individuals
possess a genetic or biological vulnerability to psychosis that can
withstand a certain amount of stressors due to genes and other
biological risk factors. However, once the stress threshold is
surpassed, psychosis may be at higher risk of development (see
Figure 1) (111). From this perspective, the experience of trauma
increases one’s experienced stress and, therefore, leaves them
at greater susceptibility to experiencing psychopathology. One
way this has been examined biologically is through research on
the functioning of the hypothalamic-pituitary—-adrenocortical
(HPA) axis (see Figure 2), one of the primary stress response
systems in the human body.

Stress-Sensitization Model

The impact of stress on psychopathology has also been discussed
in the context of stress sensitization (112). The origins of this
concept come from animal models that indicated individual dif-
ferences in stress-sensitivity and -reactivity due to interactions
between genes and environments. Similar to the stress-vulner-
ability model, the stress-sensitization theory hypothesizes that
for a person to experience their first psychiatric illness, they may
have a biological vulnerability, and then need to experience a
major stressor. After the initial emergence of psychopathology,
vulnerability increases, requiring less stress for the person to
develop recurrent or more severe psychiatric issues (113). Thus,
experience of CT may render an individual more susceptible to
psychosis triggered by later stressors. Walker and Diforio (114)
describe the connection of behavioral and biological stressors in
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FIGURE 1 | Stress-vulnerability model (111).
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FIGURE 2 | Functioning of the hypothalamic-pituitary-adrenal axis.
Abbreviations: GR, glucocorticoid receptor; ACTH, adrenocorticotropic
hormone; CRH, corticotropin-releasing hormone; AVP, arginine vasopressin.

psychosis and how dysregulation of stress response in both of
these capacities overtime can create even greater disturbances
in the HPA axis, thereby creating even more damaging effects
on one’s functioning. Support for the concept of a dysregulated
response to stress following trauma can be seen in other mental
health conditions. In a study of 18,713 individuals without a
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psychiatric diagnosis prior to the September 11 attack in the US,
those who reported a CT history and were either directly or indi-
rectly affected by the attack were at significantly greater risk of
experiencing an internalizing disorder and were more vulnerable
to elevated stress in comparison to those that did not report CT
(115). Within the CHR population, the stress-sensitization model
has never been formally tested; that is, no study has examined the
possibility of an interaction between CT or SLEs and raising the
risk for psychosis onset. A very large sample would be required
to test an interaction model to predict conversion to psychosis,
which one would only expect for up to a third of CHR individu-
als. However, partial behavioral evidence for stress sensitization
was reported from the NAPLS study, in which CHR individuals
who converted to psychosis not only reported more SLEs but
also experienced higher levels of self-reported stress than CHR
participants whose symptoms remitted. Additionally, those who
rated more SLE also indicated higher stress from daily hassles
(116). However, they did not examine any relationship of CT to
SLE response. We have begun to investigate this possible interac-
tion in our own work as described below.

Dysregulated Stress Response
Cortisolisabiological stress marker, the final product of activation
of the HPA axis in response to stress and can be obtained through
plasma, saliva, and urine (117). Cortisol has a standard diurnal
rhythm that can be assessed when samples are collected through-
out the day (118). In addition to quantifying its daily cycle, stress
reactivity can be measured when cortisol is measured in saliva
samples that have been collected when a person is undergoing
a stressful task (119). Therefore, dysregulation of the HPA axis
can be evaluated globally to address the underlying vulnerability
to stress, and locally, sensitivity can be evaluated in response to
a specific stress task. Findings within the schizophrenia popula-
tion indicate elevated cortisol (a physiologic measure of stress
responsivity) in many individuals with psychosis (120, 121), with
some variable results indicating both hyper- and hypo-function
of the HPA axis (122). Some of the heterogeneity in results could
be due to the presence of antipsychotic medication, which has
shown to decrease cortisol levels (122, 123) or potentially to the
experience of trauma.

Trauma and the HPA Axis

There is currently some evidence for the impact of trauma on
the development of altered stress responses and psychopathology.
Indeed, research has shown blunted cortisol secretion in patients
with PTSD (124), and in women with a history of sexual trauma
(125), as well as for patients with schizophrenia who reported
CT. In a study of 14 individuals who met diagnostic criteria for
DSM-1V schizophrenia, those who reported moderate to severe
CT experiences had lower diurnal cortisol secretion, especially
within the first hour of the waking, whereas those without the
experience of CT exhibited higher levels of cortisol throughout
the day (126). Following the same pattern, Phassouliotis and
colleagues (127) found lower basal cortisol levels, in a sample of
first-episode patients who reported significantly higher rates of
CT than HC. However, due to the small sample size, within-group
comparisons of first-episode patients with and without CT could

not be explored. Within the CHR population, this theory has had
alack of attention, but one study has supported the idea. Although
trauma was not explicitly assessed, decreased cortisol secretion as
a response to Trier Social Stress Test administration was found
in a small sample of CHR individuals who also reported higher
levels of chronic stress compared to HCs (119). Further research
evaluating CT history explicitly within the CHR population is
necessary to understand its impact on cortisol secretion.

Evidence suggests that psychosocial stress activates the HPA
axis and, in turn, the dopamine and serotonin systems, where
exaggerated effects have been observed in individuals who
experienced childhood adversity (110, 128). Neuroimaging
studies (i.e., magnetic resonance imaging; functional magnetic
resonance imaging; positron emission tomography; diffusion
tensor imaging; multimodal) have revealed that in those CHR
individuals who converted to psychosis, functional changes in
striatal dopamine synthesis and release were observed (129-131).
In addition, Oswald and colleagues (132) found that perceived
stress partially mediated the association between childhood
adversity and ventral striatal dopamine responses. A full explora-
tion of the potential neurobiological mechanisms linking trauma
and psychosis are beyond the scope of this paper, but we provide
these examples of one possible relationship and highlight the
need for further research in this area.

Overall, a majority of studies has demonstrated abnormalities
in cortisol secretion in CHR samples compared to HC (133). In
a large sample of 256 CHR patients and 141 HC, the CHR group
exhibited significantly higher mean diurnal salivary cortisol
levels (134). Participants who converted to full psychosis in the
CHR group had higher mean daily cortisol levels than those who
remitted. However, the specificity of this result to psychosis is
unclear, as well as whether it is a cause or consequence of attenu-
ated psychosis. It may be related to the high rates of mood and
anxiety disorders in this group rather than be central to psychosis,
specifically. Its relative contribution to psychotic transition in
the context of other significant risk factors is also not yet fully
understood. Additional research that follows HPA axis function-
ing overtime and relates it to symptom expression and other
biomarkers, such as genetics and neuroimaging, are critical to
understanding the role it may (or may not) play in psychosis risk.
A dysregulated stress response with altered cortisol secretion may
be evidence of a subgroup of CHR individuals who experience
an affective/stress pathway to psychosis, and thus moderating
the stress response at a biological or behavioral level could be an
important target for intervention in those with a demonstrated
dysregulated response.

Cognitive Mechanisms

Several cognitive mechanisms may explain the associated link
between trauma and psychotic disorders. For instance, it has
been suggested that early adversity may lead to the formation of
negative schemas of the self, others, and the surrounding envi-
ronment (135). Such negative views may eventually contribute
to greater external locus of control (54) and increased symptoms
of suspicious or paranoia (136). CT may be associated with
faulty responses to environmental stimuli, such as informational
processing bias for negative or irrelevant stimuli (137, 138). Such
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focus on irrelevant or what may appear to be threatening stimuli
has been thought to lead to reasoning bias (e.g., jumping into
conclusions) (136, 139) and paranoid thinking (140). For a more
detailed overview of cognitive and neurobiological mechanisms
involving trauma and psychosis, we refer the reader to a recent
review by Gibson and colleagues (141).

The Cycle of Trauma, Psychosis,

and Future Risk of Trauma

To comprehend the impact of CT and SLE on the development
of psychosis, the synthesized findings point to the cyclical
nature of trauma, psychosis risk, and increased vulnerability for
future traumatic experiences. However, given the current weak
findings associating SLE with CHR transition to psychosis, our
conceptualized model focuses primarily on CT. Individuals
exposed to CT are at elevated risk for abnormal childhood
development in terms of neurocognitive, social, and emotional
functioning. Depending on the form and severity of CT, some
may have a more negative impact on learning and development.
For instance, exposure to physical abuse or witness of domestic
violence can create globally negative views of the self, others,
and the world (142). Maladaptive behaviors (e.g., non-suicidal
self-injury, suicidal behaviors, aggression), poor coping skills,
and impaired emotional regulation may also arise out of CT
experiences, increasing one’s risk for developing mood and
anxiety disorders (143). These same behaviors can result in
poorer role and social functioning overtime (e.g., bullying,
increased peer isolation), thus decreasing protective factors,
such as social support and adaptive problem-solving skills.
Several studies have also highlighted that the sole experience
of trauma does not predict poor clinical functioning and CHR
status (34, 52). Instead, as explained by the stress-sensitivity
model, one’s trauma history creates an initial level of elevated
vulnerability for later psychopathology, such as SMI. Other risk
factors (e.g., genetic, environmental) may add or interact with
trauma to confer increased risk for psychosis. While the current
evidence does not support SLE as a trigger for psychosis onset,
they do lead to increased levels of depression in both episodes
and severity (143). Severe mood disorders that are characterized
with psychotic features are often more difficult to treat (144,
145). Thus, the dose-response relationship suggests that with
increased CT experiences, the risk for later psychosis becomes
greater.

Unfortunately, the negative impact of CT does not end at the
onset of psychotic illness. For CHR individuals who endorsed CT,
the emergence of psychosis creates a string of increased vulner-
ability for future traumatic experiences. CHR individuals with
CT who go on to full psychosis conversion tend to have poor
long-term functioning outcomes (61). In general, increased
psychosis risk is associated with a decline in global function-
ing (e.g., social, role), emergence of comorbid disorders (e.g.,
depressed mood and anxiety disorders, PTSD, substance use),
poor treatment engagement, and increased maladaptive coping
skills and behaviors (16-19). The influence of CT further adds
to the complexity of their symptom presentation and severity.
As a result, the cascade of abnormal development and increased

psychopathology leads to the resurgence of future vulnerability
to other trauma.

The trauma-psychosis risk relationship postulates that
following an initial traumatic experience, an individual experi-
ences an abrupt change in their normal developmental course,
is weakened in various areas of functioning, and therefore, is
made more vulnerable moving forward in development. Based
on the interaction between an individual’s genetic foundation
and their interaction with environmental stressors, including
increased stress sensitization, the risk of psychosis conversion
escalates. With the onset of full psychosis, individuals are further
weakened in their ability to adaptively respond to stressful situ-
ations and adverse events moving forward, leading to increased
risk of experiencing additional future trauma/SLEs. Nevertheless,
the findings which highlight no associations between trauma and
transition to full psychosis offer hope that there may be strong
protective factors that can be bolstered during treatment of early
subthreshold psychotic symptoms or that there may be additional
risk factors that can help identify a subgroup of CHR individuals
at particular risk for worsening psychosis related to CT.

TRAUMA ASSESSMENT IN
THE CHR SYNDROME

To better understand the role of trauma in the CHR syndrome,
current methods of trauma assessment must be harmonized.
Although they are used regularly with individuals with psychosis
or the CHR syndrome, no existing trauma or SLE measures
have been developed or validated specifically with these popula-
tions. The National Child Trauma Stress Network (146) and the
American Academy of Child and Adolescent Psychiatry (147)
provide guidelines on the appropriate assessment and treatment
of children and adolescent who may have experienced trauma.
These guidelines stress the need to briefly screen all children in
a given setting for the experience of traumatic events and, in the
presence of a positive screen, to follow up with a more detailed
assessment in order to appropriately guide treatment planning.
Trauma experiences and associated clinical consequences
can be identified through a variety of methods. Brief self-report
screening questionnaires retrospectively assess for the occurrence
and reaction to a variety of traumatic events. Brief screening
measures for assessing only exposure to traumatic events include
the Brief Trauma Questionnaire (148) and the CTQ (149).
Measures examining both the experience of trauma and its psy-
chological impact (e.g., assesses symptoms and distress) include
the Trauma Symptom Checklist for Children (150) and the Child
Posttraumatic Symptom Scale (151). The UCLA PTSD Reaction
Index for DSM-IV (152) is an example of a combined measure
that starts with a brief questionnaire to assess for a history of
traumatic events, which is then followed by a semi-structured
interview to determine distress and impact of those events to
support a diagnosis of PTSD. Some measures also include a col-
lateral informant report, such as the Trauma Symptom Checklist
for Young Children (153). Finally, semi-structured diagnostic
interviews such as the Structured Clinical Interview for DSM-IV
Axis-I Disorders (SCID-I) (154) and the Kiddie Schedule for
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Affective Disorders and Schizophrenia (155) include sections to
assess for a history of traumatic events and their clinical sequelae.
Measures most commonly used in CHR research studies are the
CTQ, Trauma History Screen, and the CT and Abuse Scale. For a
comprehensive list of trauma experience and symptom measures,
please refer to the National Child Traumatic Stress Network and
the American Academy of Child and Adolescent Psychiatry
resources (146, 147).

While various measures of traumatic experiences and SLEs
are available, there may be concerns about using them with
CHR individuals. For instance, if there are concerns about early
trauma experiences being distorted by the delusional thinking
(e.g., suspiciousness), collateral reports from family, previous
treatment providers, and school staff can clarify the validity of the
individual’s reported experience. Conversely, it may be difficult to
determine if certain attenuated symptoms (e.g., suspiciousness)
are associated with reality-based experiences of victimization
and better accounted for by a trauma reaction than a psychotic-
spectrum symptom. However, a previous study that has exam-
ined the reliability of reported CT experiences by individuals
with psychotic disorders found that they were retrospectively
accurate and stable over time irrespective of current psycho-
pathology (156). Patients may tend to underreport CT while in
treatment for psychosis and could be more forthcoming when
experiencing more severe psychotic symptoms. Nevertheless,
studies have tackled this issue by enforcing other measures
for additional precaution. A UK study on a national sample
of (n = 2,172) 12-year-old twin children showed that research
protocol can easily be structured to determine credibility of chil-
dren’s reporting in clinical interviews, such as enforcing a rating
system that codes from 0 (i.e., not a symptom), 1 (i.e., a likely
symptom), to 2 (i.e., definite symptom); and enlisting the clinical
judgment of various professionals who are familiar with the CHR
group/symptoms within the psychosis spectrum or whose area
of specialization is with youth (41). Additionally, clinicians may
worry that discussing trauma as part of an evaluation can trigger
worsening of psychotic symptoms, which may lead to avoidance
of appropriate assessment. Contrary to this belief, research sug-
gests that appropriate and sensitive evaluation of trauma does not
increase subjective distress (157, 158).

One significant challenge of concordant trauma and SLE
assessment in this population is that the age of individuals often
ranges from 12-30, and instruments are often designed for either
children, adolescents, or adults. The types of trauma and SLEs
experienced by these different age groups vary considerably,
with school and family-related stressors (e.g., divorce of parents)
relevant for children and work and romantic relationship-related
stressors (e.g., one’s own divorce) more relevant for young adults.
The measurement of trauma and stressors overtime in the same
individual creates challenges in the consistent use of instru-
ments. While a variety of appropriate measures exists to aide in
the identification of trauma, there is currently no standardized
trauma evaluation protocol for CHR groups as part of research
or clinical practice. This lack of detailed information related to
trauma or SLE that can be compared across clinics and research
precludes our ability to effectively target treatment or elucidate
relationships in research.

CHR and Trauma Interventions

Given the high prevalence and relevance of trauma in the
CHR syndrome, which we have outlined above, the next step
is translating this knowledge to improve interventions for this
population. Trauma and psychosis are two of the most difficult
clinical symptoms to target and manage in psychiatric treatment;
combined, they are considered by most mental health providers
to be one of the most complex forms of mental illness, usually
requiring a greater level of care. Typically, when individuals pre-
sent to clinical treatment settings for either symptoms of trauma
or psychosis, they are often referred to clinics with an expertise
in one of the two areas of concern because few programs provide
integrated care for both issues (159). Consequently, there is a
growing need for treatment settings that provide clinical exper-
tise on both trauma and psychosis. Given the complex interplay
of symptoms, the current model of the trauma-psychosis cycle
(see Figure 3) suggests that CHR individuals who present
with trauma history do not share the same expected course of
treatment and recovery as those without a history of trauma.
As shown by Cragin and colleagues (159), there is a growing
need to address trauma in EP care. Recent research on trauma
treatment in psychosis has shown the impact of prolonged
exposure, an evidence-based trauma treatment, on reducing
trauma symptoms and psychosis in individuals with chronic
schizophrenia and comorbid trauma (160). However, many cli-
nicians are concerned that addressing trauma in treatment may
trigger worsening of psychosis (161). Given the lack of attention
to trauma-focused treatments in psychosis, it is no surprise that
even less has been developed in EP, despite the preponderance
of first episode and CHR individuals who endorse CT. To date,
no clinical trials have been published evaluating interventions
for trauma in CHR youth. Currently, many CHR clinics utilize
treatment based on cognitive-behavioral therapy (CBT) meth-
ods for individual treatment and family-based treatments [e.g.,
multi-family group (MFG) or functional family therapy (FFT)]
to address social stress and support. The addition of components
from Trauma-Focused Cognitive Behavioral Therapy (TF-CBT)
represent a potential approach to providing trauma-informed
care for CHR individuals that is consistent with prominent treat-
ment models for this population. Both CBTp and TF-CBT start
with providing psychoeducation and enhancing coping skills,
then introduce methods of cognitive coping, before provid-
ing opportunities to address psychotic symptoms, or trauma
symptoms via exposure. Similar to MFG and FFT, TE-CBT
also integrates family members to maintain support for the
individual and ensure generalization outside of the therapeutic
context. While TF-CBT is a promising approach for the CHR
population, it has not yet been fully developed nor evaluated.
This is a critical area of future research.

IMPLICATIONS AND FUTURE
DIRECTIONS

Overall, recent findings continue to provide supporting evidence
for higher rates of trauma among CHR individuals compared to
HC, consistent with Kraan and colleagues (5). Emerging studies
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continue to show a strong relationship between CT and sever-
ity of psychosis symptoms in the CHR population (34, 45, 51).
Studies of CHR individuals with CT also repeatedly demonstrate
a negative relationship with cognitive, clinical, and social func-
tioning outcomes overtime (34, 59). Trauma appears to predict
conversion to psychosis, but may not function independently
of other known risk factors such as more severe positive symp-
toms, cognition, and functioning (16). While CHR individuals
may demonstrate heightened stress reactivity at the clinical
and biological levels (119, 134), the role of SLEs in triggering
transition to psychosis has not been clearly substantiated. As a
result, the current proposed model of the trauma-psychosis cycle
(Figure 3) focuses solely on CT and not SLE. However, SLE may
be an important area to consider when refining the proposed
trauma-psychosis model when additional studies provide a
richer understanding of its influence on psychosis risk. Finally,
the mechanisms underlying the relationship of trauma to psycho-
sis onset in CHR individuals are not fully understood, although
there is some evidence for both cognitive and biological (HPA
axis, gene—environment interaction) models (111, 141). Most
importantly, no appropriate interventions have been developed
and validated specifically for trauma in CHR individuals, despite
an enormous need for such an approach. The overall findings

suggest that the study of trauma, stress, and psychosis risk is still
in its early stages and requires continued work. Several sugges-
tions are provided to further research and clinical interventions
in addressing the role of trauma and SLEs in psychosis among
CHR individuals.

Recommendations for Future Research
First, larger sample sizes in CHR trauma studies would support
stronger inferences in research findings via increased statistical
power that allows for testing of interaction models, mechanis-
tic mediation models, and simultaneous testing of multiple
predictors of outcomes. Adequate representation of minority
groups and more international research would help to evaluate
potential demographic differences. Second, inclusion of a psy-
chiatric control group (e.g., mood and anxiety disorders without
psychotic-like experiences) would prove useful in delineating
what is unique to CHR individuals and what is shared with other
symptom domains. Third, a standardized measure, validated for
the adolescent/young adult population would help to compare
across studies and assess cohorts longitudinally. The measure
should assess both the number and age of occurrence of traumatic
events in order to investigate whether there is a “critical period”
for CT and to test stress-sensitization models.
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Moving forward, the research definitions for trauma types
and SLEs should be consistent and specific in order to facilitate
comparison of research results across studies. For instance,
some measures assess narrow definitions of trauma while other
“trauma’ measures also include events that are less severe and
are better categorized as SLE. As another example, there is
great disparity between individuals and families concerning
the definition of childhood physical abuse. Researchers would
benefit by providing participants with an operational definition
of childhood physical abuse to help increase their responses’
internal validity. Similarly, differences in the definitions of
abuse across cultures should also be investigated to clarify the
constructs that are measures as part of a study. In addition, the
current studies examined suggest that sexual abuse history is a
prominent area that demands greater focus and consideration
in CHR population research, given the psychological cost of
illness that may follow. Based on the current review’s proposed
conceptualization of trauma and psychosis risk occurring in a
cyclical and repeated pattern, it is suggested that future studies
on CHR individuals should consider examining the influence
of complex trauma (i.e., multiple types of trauma) on psychosis
risk. Additional variables to consider would be the severity
and duration of trauma experiences as well as differentiating
between a single traumatic event and chronic abuse, with the
latter potentially conferring greater risk. Furthermore, research
should delve deeper into gender differences among CHR indi-
viduals with trauma, given evidence of differential rates and
effects in psychosis (42, 53).

Recommendations for Treatment

and Interventions

For clinical recommendations and improved delivery of service,
it would be important for clinicians to determine a treatment
plan that considers both trauma and psychosis symptoms.
A decision-tree process that decides primary areas to initially
target would be helpful and should be a focus of future clinical
research (90). Clinicians should be able to determine whether
trauma is a significant centerpiece of the presenting problem
or a complicating factor that aggravates the individual’s
psychosis symptoms. Case conceptualizations should also
consider modifications of standard treatment when necessary
in order to better address the client’s needs. During intake and
clinical evaluations, it may be useful to create a timeline of
CHR individual’s trauma and SLEs in relation to their other
clinical symptoms and associated functional decline. This
documented information may prove imperative use for case
conceptualization and treatment planning. In reference to
the trauma-psychosis cycle (Figure 3), the timeline of events
in a CHR individual’s life may give helpful information into
the nature of their trauma history, its severity, and the level of
treatment required.

The accumulated knowledge on trauma and psychosis thus
far highlights that children and youth who experience CT and/
or SLEs should be referred for immediate clinical evaluation
and intervention. In particular, youth who report early bullying
experiences should be taken seriously, as it can be one of the

earliest forms of social stress that persists and influences various
domains of functioning and well-being. Individuals experienc-
ing psychotic-like symptoms should be encouraged to seek
treatment to boost their cognitive and behavioral coping skills
in order to help them combat increased vulnerability to future
trauma. Families and parents have a pivotal role in increasing the
effectiveness of any treatment intervention. As demonstrated by
the trauma-psychosis cycle (Figure 3), the experience of trauma
can be pervasive and persistent. Clinicians are strongly urged to
involve parents, family members, or other significant people in
treatment with CHR youth dealing with trauma and psychosis
to enhance their social support system and buffer them against
additional stressors.

A particular challenge is that many clinicians working with
adolescents have not received sufficient training regarding
psychotic-spectrum conditions, and specialists in EP may not
have sufficient training in trauma treatment (159). Broad avail-
ability of training across clinical degree programs in the US
regarding assessment and treatment of psychosis would help to
improve community providers’ accurate detection of potential
CHR syndromes in traumatized youth. Further, training for
coordinated specialty care programs that treat EP should include
training modules on the appropriate assessment and treatment
of trauma.

As advocated by previous research (61, 142), a standard
protocol for CT or SLE assessment during all initial patient
evaluations should be used in pediatric and behavioral health
settings. Due to the sensitive nature of the assessment questions,
clinicians and other medical providers should recognize the
appropriate format of assessing trauma history in youth (ie.,
separately or with their parents/caregivers in the room). Akin
to training on suicide risk screening, clinical staff should be
knowledgeable on how to identify and assess for trauma when
working with CHR youth.

Most importantly, based on the current collective knowledge
on trauma and stress in EP, we conclude that evidence-based treat-
ments addressing trauma symptomology in the CHR population
is desperately needed. Without a targeted and evidence-based
treatment for a large number of CHR youth with trauma history
and/or SLE, current interventions may not always be successful in
impacting their illness trajectory. Yet, the preliminary outcomes
from current studies show promising evidence; with improved
understanding of the mechanisms that perpetuate the cycle of
trauma among CHR individuals, we can promote resilience and
mitigate the vulnerability of CHR individuals to developing a
psychotic disorder and improve their chances of recovery from
the CHR syndrome.
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Despite high rates of trauma-related disorders among individuals with early psychosis,
no clinical practice guidelines for the treatment of comorbid early psychosis and trau-
ma-related disorders exist to date. Indeed, the routine exclusion of individuals with past
and current psychosis from participation in trauma research and practice has limited
the accumulation of research that could support such clinical practice guidelines. While
preliminary research evidence suggests that traditional, evidence-based treatments for
trauma-related disorders can be safely and effectively employed to reduce symptoms of
posttraumatic stress and chronic psychosis, it remains unclear whether such treatments
are appropriate for individuals in the early stages of psychotic illness. Clinical experts
(N = 118) representing 121 early psychosis programs across 28 states were surveyed
using the expert consensus method. Forty-nine clinical experts responded and reached
consensus on 46 of 49 expert consensus items related to the treatment of comorbid
early psychosis and trauma-related disorders. Conjoint or family therapy and individual
therapy were rated as treatment approaches of choice. Anxiety or stress management
and psychoeducation were rated as treatment interventions of choice for addressing
both trauma symptoms and psychotic symptoms. In addition, case management was
rated as a treatment intervention of choice for addressing psychotic symptoms. No
consensus was reached on expert consensus items regarding the appropriateness of a
parallel treatment approach exposure interventions for addressing psychotic symptoms,
or sensorimotor or movement interventions for addressing trauma symptoms. In areas
where expert consensus exists and is supported by current research, preliminary clinical
practice guidelines for the treatment of comorbid early psychosis and trauma-related
disorders are offered. In areas where expert consensus does not exist, recommenda-
tions for future research are offered. The results of this study are intended to serve as
a launching point for scientists and practitioners interested in advancing appropriate
treatment for high-risk and underserved individuals with comorbid early psychosis and
trauma-related disorders.

Keywords: early psychosis, trauma, posttraumatic stress disorder, clinical practice guidelines, expert consensus
method
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INTRODUCTION

Rates of PT'SD among individuals in the early stages of psychotic
illness are high: in a study of Cincinnati psychiatric services,
nearly 23% of first episode psychosis individuals presented with
comorbid PTSD (1) versus an estimated 15% lifetime prevalence
in individuals with chronic psychotic illness (2-4) and 6.8%
prevalence in the general population (5). These high rates of
comorbidity have prompted research on the effectiveness of
interventions for comorbid psychosis and PTSD, with recent
conceptual frameworks posing a reciprocal relationship between
trauma and psychosis in the context of the cognitive model (6,
7). Empirically supported treatments for PTSD predominantly
include trauma-focused treatments that provide direct exposure
to traumatic events in order to combat the role of avoidance in
the maintenance of PTSD (8, 9). Findings suggest these tradi-
tional evidence-based treatments for trauma-related disorders
can be safely and effectively employed to reduce symptoms of
posttraumatic stress and chronic psychosis (3, 10-12); however,
it remains unclear whether such treatments are appropriate for
individuals with early psychosis (i.e., within the first 5 years of
illness onset). The early stages of psychotic illness are a critical
period for intervention. With onset typically occurring between
15 and 25 years of age, psychosis symptoms disrupt important
developmental trajectories in social, academic, and vocational
domains. Combined with high rates of relapse (13) and comorbid
trauma-related disorders (1), early intervention using evidence-
based practices is necessary to prevent a long-term trajectory of
accumulating disability (14). Yet, despite the burgeoning number
of early psychosis treatment programs across the United States
(15, 16), no clinical practice guidelines for treating comorbid
early psychosis and trauma-related disorders currently exist.

The effect of exposure interventions on PTSD symptoms in
adults with PTSD and chronic psychotic disorders has been
explored in four studies to date. In an open trial study of 20
adults with PTSD and either schizophrenia or schizoaffective
disorder, Frueh and colleagues (10) found cognitive behavioral
therapy (CBT) that included imaginal exposure interven-
tions integrated with treatment-as-usual (TAU) approaches
significantly decreased PTSD symptoms and anger, as well
as increased general mental health, compared to TAU alone.
In another open pilot trial, van den Berg and van der Gaag
(12) found eye movement desensitization and reprocessing
(EMDR) plus TAU significantly decreased posttraumatic
stress symptoms, psychotic symptoms (i.e., auditory verbal
hallucinations and delusions), and other psychiatric symptoms
(i.e., depression and anxiety), as well as increased self-esteem,
after treatment compared to TAU alone. Similarly, in a within-
group controlled study, de Bont and colleagues (3) found both
prolonged exposure (PE) and EMDR decreased PTSD severity
and diagnosis. Subsequently, in a randomized control trial, van
den Berg and colleagues (17) found both PE and EMDR signifi-
cantly decreased PTSD symptoms and diagnosis compared to
waiting list (WL); however, PE, but not EMDR, resulted in full
remission of PTSD compared to WL.

Two randomized control trials (RCTs) have examined
the effect of CBT that did not include exposure interventions

on PTSD symptoms in adults with PTSD and schizophrenia-
spectrum disorders. Mueser and colleagues (11) found CBT
integrated with TAU significantly decreased PTSD, mood, and
anxiety symptoms, negative trauma-related cognitions, other
psychiatric symptoms, and health-related concerns compared to
TAU alone. Additionally, CBT participants endorsed increased
knowledge of PTSD and client-case manager working alli-
ance. The observed effects were significantly more robust for
individuals with severe PTSD compared to those with mild or
moderate PTSD. More recently, Steel and colleagues (18) found
CBT without exposure, conducted in the context of TAU, did
not significantly decrease trauma-related cognitions, severity of
PTSD symptoms, positive symptoms of psychosis, severity of
hallucinations and delusions, depression, or anxiety, or increase
functioning or quality of life. Steel and colleagues concluded
that exposure interventions focused on processing emotions
related to traumatic memories may be needed in order for CBT
to be effective in individuals with comorbid PTSD and psychotic
disorders. Both studies also recommended future research
include exposure interventions in treatment protocols in order
to increase their effectiveness.

Collectively, these findings demonstrate that CBT, PE, and
EMDR can be employed safely and effectively to reduce both
PTSD and psychotic symptoms in adults with comorbid chronic
psychosis and PTSD (3, 10-12); however, the inclusion of expo-
sure interventions may result in more robust effects compared to
non-exposure interventions in this population. There is, however,
no available literature to guide the treatment of comorbid early
psychosis and trauma-related disorders. As a result, additional
research is needed to clarify which treatments are appropriate for
individuals in the early stages of psychotic illness.

The Current Study

Well-constructed clinical practice guidelines have the potential
to improve the consistency, efficiency, value, and outcome of
health care, as well as to empower patients and practitioners
to make more informed health-care decisions, protecting both
parties from the negative influences of uncertainty and antiquity;
however, poorly constructed clinical practice guidelines have the
potential to reduce the quality, efficiency, availability, and flexibil-
ity of health care (19). It is, therefore, important to use empirical
methods to promote guideline development, ideally rooted in a
strong foundation of carefully conducted RCTs on multiple large,
independent, well-defined samples; however, RCTs often require
years to conduct and the adoption of original research into clini-
cal practice can take up to two decades (20); other methods can
be used to generate preliminary guidelines and inform clinical
practice in the interim.

One such method is the expert consensus method, which is
designed to allow researchers to collect consensus evidence in
cases where the outcome literature is unclear, incomplete, or
absent, and must be supplemented with expert opinion (21). The
expert consensus method has been used to develop clinical prac-
tice guidelines for dementia (22), obsessive—compulsive disorder
(23), bipolar disorder (24), schizophrenia (25), PTSD (9), and
complex PTSD (26). Here, we use the expert consensus method
to develop preliminary clinical practice guidelines as a first step
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toward addressing the needs of individuals with comorbid early
psychosis and trauma-related disorders.

We conducted a survey of clinical experts responsible for over-
seeing the clinical services provided in early psychosis programs
across the United States. This survey elicited their expert opinions
about treatment appropriateness for individuals with comorbid
early psychosis and trauma-related disorders. In areas where
expert consensus existed and was supported by current research,
preliminary clinical practice guidelines for comorbid early psy-
chosis and trauma-related disorders are offered. In areas where
expert consensus does not exist, reccommendations for future
research are offered. The results of this study are intended to serve
as a launching point for scientists and practitioners interested in
advancing appropriate treatment for high-risk and underserved
individuals with comorbid early psychosis and trauma-related
disorders. To this end, the current study is designed to address
the following research questions:

1. Which treatment modalities (e.g., individual therapy, conjoint
or family therapy, consultation) are most appropriate for
individuals with comorbid early psychosis and trauma-related
disorders?

2. Which treatment approaches (e.g., single-diagnosis,
sequenced, parallel, or integrated) are most appropriate?

3. Which treatment interventions are most appropriate for
addressing psychotic symptoms? For treating trauma
symptoms?

4. Is trauma-focused treatment appropriate? If so, under what
clinical and psychosocial conditions (e.g., stage of psychosis,
current psychosocial context, past psychosocial context)?

5. Should treatment modalities, approaches, or interventions be
modified based on the individual’s developmental level (e.g.,
under age 18 or over age 25)? If so, how?

6. Whatare the barriers to treating comorbid early psychosis and
trauma-related disorders in early psychosis programs?

7. How can the treatment of comorbid early psychosis and
trauma-related disorders in early psychosis programs be
improved?

MATERIALS AND METHODS

Participants

Participants included clinical directors or persons in comparable
positions responsible for overseeing the clinical services of early
psychosis programs in the United States. Given the specialized
nature of evidence-based care for early psychosis populations
(14), these individuals were presumed to have the knowledge
and experience needed to offer expert clinical opinions about
the treatment of individuals with comorbid early psychosis and
trauma-related disorders in the United States. There were no
a priori exclusion criteria for this study.

Procedures
Early psychosis program directories, located through an Internet
search and consultation with experts in the field, were reviewed

in order to identify potential recruitment sites (15, 16, 27, 28).
This resulted in the identification of 121 early psychosis programs
across 28 states (see Supplementary Material). Clinical directors
or persons in comparable positions were identified for all 121
early psychosis programs in the United States. In some cases, one
person fulfilled this role at multiple early psychosis programs. As
a result, the total number of prospective participants (N = 118)
was slightly lower than the total number of early psychosis pro-
grams (N = 121). No early psychosis programs or prospective
participants were excluded.

Participants were recruited via email, including a brief
description of the study and a link to the anonymous online
survey. No identifying information was collected or attached
to survey responses to allow the participants to respond as
honestly as possible. Reminder emails were sent to all prospec-
tive participants 2 and 4 weeks after the initial recruitment
email. Participants were offered two optional participation
incentives: optional entry into a raffle for one of four $25
Amazon gift cards and optional receipt of study results. In
order to ensure that survey responses remained anonymous,
prospective participants were instructed to opt-in to one
or both optional participation incentives by emailing the
principle investigator with “RAFFLE” and/or “RESULTS” in
the subject line. This study was reviewed and approved by
the Institutional Review Board (IRB) of Antioch University
New England (AUNE). The IRB of AUNE granted this study
exempt status under 45 CFR 46.101(b)(2) exemption from 45
CEFR part 46 requirements.

Measure

Participants completed an anonymous 15-20 min online survey,
administered via the Qualtrics secure web-based platform. The
online survey contained 24-30 questions (the exact number
varied depending on six conditional response questions) about
participant characteristics, program characteristics, and expert
consensus questions regarding modalities, approaches, interven-
tions, treatments, developmental considerations, treatment bar-
riers, and treatment improvements. Definitions of key terms and
interventions were provided. See Supplementary Material for the
complete survey and definitions.

The expert consensus questions were modeled after prior stud-
ies (22, 26, 29). Participants were instructed to use a 9-point scale
to rate the appropriateness of modalities, approaches, interven-
tions, and treatments. Scores in the 7-9 range indicate a degree
of appropriateness, scores in the 4-6 range indicate a degree of
equivocal opinion, and scores in the 1-3 range indicate a degree
of inappropriateness with the following anchors: 9 = extremely
appropriate: your modality, approach, intervention, or treatment
of choice (TOC) (you may have more than one per question);
7-8 = appropriate: a first-line modality, approach, intervention,
or treatment you would often use; 4-6 = equivocal: a second-line
modality, approach, intervention, or treatment you would some-
times use (e.g., after first-line modalities, approaches, interven-
tions, or treatments failed); 2-3 = usually Inappropriate: at most,
a third-line modality, approach, intervention, or treatment you
would rarely use; and 1 = extremely inappropriate: a modality,
approach, intervention, or treatment you would never use.
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Data Analysis

Expert consensus data were analyzed using procedures identical
to those described in Frances and colleagues (29). First, the mean
and confidence interval (95%) was calculated for each expert con-
sensus item. The confidence interval for each expert consensus
item was used to assign a categorical rating based on the range
into which the lowest confidence limit (LCL) fell. A categorical
rating of first-line was assigned to modalities, approaches, inter-
ventions, and treatments with a LCL that fell into the 6.50-9.00
range; a categorical rating of second-line was assigned to modali-
ties, approaches, interventions, and treatments with a LCL that fell
into the 3.50-6.49 range; and a categorical rating of third-line was
assigned to modalities, approaches, interventions, and treatments
with a LCL that fell into the 1.00-3.49 range. The distribution
of responses for each expert consensus item was then analyzed
for consensus. The categorical ratings for each expert consensus
item were coded (i.e., first-line = 1, second-line = 2, and third-
line = 3), and a non-parametric chi-square test was conducted
for each expert consensus item in order to determine whether
or not expert consensus existed. Consensus was defined as when
the response distribution of categorical ratings was statistically
different from chance (p < 0.05) (29). Finally, expert consensus
items rated a 9 by 50% or more of participants were determined
to represent a TOC for modalities, approaches, interventions,
and treatments. Participant and program characteristics data
are reported in Supplementary Material. Qualitative data were
analyzed using a general inductive approach (30).

RESULTS

Online survey responses were collected from June 27 to August 5,
2016. Of the 118 clinical experts invited to participate, 66 (56%)
responded. Seventeen (26%) of the 66 responses were omitted
due to discontinuation of the survey prior to reaching the expert
consensus items. The remaining 49 (42%) survey responses were
included and analyzed to yield the following results.

Quantitative Results

Participant Characteristics

Twenty-six (53%) participants identified a master’s degree and 23
(47%) identified a doctorate or professional degree as their high-
est level of completed education. Forty-three (88%) participants
reported providing treatment to individuals with early psychosis
and 35 (71%) reported providing treatment to individuals with
comorbid early psychosis and trauma-related disorders in the last
12 months. Forty-nine (100%) participants reported receiving
formal training or supervised clinical experience in the treatment
of early psychosis: 35 (73%) reported receiving both formal train-
ing and supervised clinical experience, while 13 (27%) reported
receiving formal training only. Thirty-nine (80%) participants
reported also receiving formal training or supervised clinical
experience in the treatment of trauma-related disorders: 23 (62%)
reported receiving both formal training and supervised clinical
experience, while 11 (30%) reported receiving formal training
only and 3 (8%) reported receiving supervised clinical experi-
ence only. See Supplementary Material for specific early psychosis

and trauma treatments in which participants reported receiving
formal training and supervised clinical experience.

Program Characteristics

Participants represented early psychosis programs from 18 states
(see Supplementary Material). Twenty-eight (57%) programs
were based in the community, 11 (22%) programs were based
in a university, and 2 (4%) programs were based in a hospital.
The remaining 8 (16%) programs were based in a combination of
community, hospital, or university settings. Thirty-eight (95%)
programs served clients under age 18 and 28 (70%) served clients
over age 25. Forty-two (86%) participants reported that their
programs offered coordinated specialty care for early psychosis,
the primary evidence-based model for outpatient treatment of
early psychosis (14). See Supplementary Material for types of
services offered.

Forty-eight (98%) programs provided staff members with
formal training or supervised clinical experience in the treatment
of early psychosis: 39 (85%) provided staff members with both
formal training and supervised clinical experience, while 5 (11%)
provided formal training only and 2 (4%) provided supervised
clinical experience only. Twenty-three (47%) programs also
provided staff members with formal training or supervised
clinical experience in the treatment of trauma-related disorders:
33 (68%) provided staff members with both formal training and
supervised clinical experience, while 7 (14%) provided formal
training only and 9 (18%) provided supervised clinical experi-
ence only. See Supplementary Material for early psychosis and
trauma treatments in which programs provided formal training
and supervised clinical experience.

Treatment Modalities

Participants were asked to rate the appropriateness of individual
therapy (i.e., seeing client alone), consultation (i.e., seeing fam-
ily members or support persons alone), and conjoint or family
therapy (i.e., seeing client and family members or support
persons together) for clients aged 18-25 with comorbid early psy-
chosis and trauma-related disorders. Conjoint or family therapy
(LCL =7.98), individual therapy (LCL = 7.73), and consultation
(LCL = 6.87) were all rated as first-line treatment modalities.
Conjoint or family therapy (TOC = 57.14%) and individual
therapy (TOC = 53.06%), however, were rated as the treatments
of choice. See Table 1 for expert consensus ratings of treatment
modalities.

Treatment Approaches

Participants were asked to rate the appropriateness of single-
diagnosis (i.e., treating either early psychosis or trauma-related
disorder only), sequenced (i.e., treating early psychosis before
treating trauma-related disorder or vice versa), parallel (ie.,
different providers treating early psychosis and trauma-related
disorder at the same time), and integrated (i.e., the same provider
treating early psychosis and trauma-related disorder at the same
time) treatment approaches for clients aged 18-25 with comorbid
early psychosis and trauma-related disorders. Integrated treat-
ment (LCL = 8.10) was rated as a first-line treatment approach.
Sequenced treatments, beginning with either the treatment of
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TABLE 1 | Expert consensus ratings of treatment modalities and approaches.

Expert ratings

Treatment of 1st line 2nd line 3rd line Total
choice (TOC)

Lowest confidence limit (LCL) M SD % N % N % N % N N
Modality
Conjoint/family therapy 7.98° 8.31 1.14 57.14a 28 95.91 47 2.04 1 2.04 1 49
Individual therapy 7.73° 8.12 1.36 53.06% 26 91.83 45 6.12 3 2.04 1 49
Consultation 6.87° 7.39 1.81 30.61 15 79.59 39 14.28 7 6.12 3 49
Approach
Integrated 7.40° 7.88 1.63 45.83 22 85.42 41 10.41 5 4.16 2 48
Sequenced® 5.562¢ 6.04 1.79 417 2 41.67 20 54.16 26 4.16 2 48
Sequenced™® 4.11¢ 4.73 2.14 2.08 1 20.83 10 50.00 24 29.16 14 48
Single-diagnosis®” 2.924 3.52 2.08 2.08 1 10.41 5 33.33 16 56.25 27 48
Single-diagnosis™® 2.60¢ 3.19 2.04 0.00 0 8.33 4 31.24 15 60.42 29 48
Parallel 4.29m 5.00 2.46 6.25 3 31.25 15 41.67 20 27.09 13 48
2TOC.
bFirst-line.
cSecond-line.
9Third-line.
"No consensus.
EPEarly psychosis.

"bTrauma-related disorder.

early psychosis (LCL = 5.52) or the treatment of the trauma-
related disorder (LCL =4.11), were rated as second-line treatment
approaches. Single-diagnosis treatments, only treating early psy-
chosis (LCL = 2.92) or the trauma-related disorder (LCL = 2.60),
were rated as third-line treatment approaches. No consensus was
reached on the appropriateness of parallel treatment. See Table 1
for expert consensus ratings of treatment approaches.

Treatment Interventions

Participants were asked to rate the appropriateness of treat-
ment interventions for addressing either psychotic symptoms
or trauma symptoms for clients aged 18-25 with comorbid
early psychosis and trauma-related disorders. These various
treatment interventions are often components of broader
treatment protocols for early psychosis and/or trauma-related
disorders. See Supplementary Material for definitions of
interventions.

Psychotic Symptoms

Anxiety or stress management (LCL = 8.10), psychoeducation
(LCL = 7.97), cognitive restructuring (LCL = 7.48), case man-
agement (LCL = 7.43), interpersonal effectiveness (LCL = 7.16),
meditation or mindfulness (LCL = 6.66), and emotion-focused
(LCL = 6.52) interventions were rated as first-line treatment
interventions for addressing psychotic symptoms. Anxiety
or stress management (TOC = 73.91%), psychoeducation
(TOC = 73.91%), and case management (TOC = 50.00%)
interventions were rated as treatment interventions of choice.
Sensorimotor or movement (LCL =4.86) and bilateral stimulation
(LCL = 4.00) interventions were rated as second-line treatment
interventions. No consensus was reached on the appropriateness
of exposure interventions for addressing psychotic symptoms.

See Table 2 for expert consensus ratings of treatment interven-
tions for addressing psychotic symptoms.

Trauma Symptoms

Anxiety or stress management (LCL = 8.13), psychoeducation
(LCL = 7.78), meditation or mindfulness (LCL = 7.45), cogni-
tive restructuring (LCL = 7.42), interpersonal effectiveness
(LCL = 6.99), emotion-focused (LCL = 6.98), and case manage-
ment (LCL = 6.81) interventions were rated as first-line treat-
ment interventions for addressing trauma symptoms. Anxiety
or stress management (TOC = 68.89%) and psychoeducation
(TOC =61.36%) interventions were rated as treatments of choice.
Exposure (LCL = 6.00) and bilateral stimulation (LCL = 4.69)
interventions were rated as second-line treatment interventions.
No consensus was reached on the appropriateness of sensorimo-
tor or movement interventions for addressing trauma symptoms.
See Table 2 for expert consensus ratings of treatment interven-
tions for trauma symptoms.

Trauma-Focused Treatment

Trauma-focused treatmentaddresses exposure to traumatic events
directly by asking clients to recall or encounter thoughts, images,
feelings, or situations related to traumatic events. Participants
were asked to rate the appropriateness of trauma-focused treat-
ment for clients aged 18-25 with comorbid early psychosis and
trauma-related disorders overall, at each stage of psychosis, and
under specific current and past clinical and psychosocial condi-
tions. Given that participants were previously asked to rate vari-
ous treatment interventions that are often components of specific
trauma-focused treatments, here, participants were asked to rate
the appropriateness of trauma-focused treatment in general.
Overall, trauma-focused treatment (LCL = 6.97) was rated as a
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TABLE 2 | Expert consensus ratings of interventions to address psychotic symptoms and trauma symptoms.

Expert ratings

TOC 1st line 2nd line 3rd line Total

LCL M SD % N % N % N % N N
Psychotic symptoms
Anxiety/stress management 8.10° 8.48 1.26 73.912 34 95.65 44 217 1 217 1 46
Psychoeducation 7.97° 8.39 1.41 73.912 34 89.13 41 8.70 4 217 1 46
Cognitive restructuring 7.48° 7.89 1.37 42.22 19 84.44 38 13.33 6 222 1 45
Case management 7.43° 7.89 1.54 50.002 23 82.61 38 13.04 6 4.35 2 46
Interpersonal effectiveness 7.16° 7.60 1.45 32.56 14 79.07 34 18.61 8 2.33 1 43
Meditation/mindfulness 6.66° 7.18 1.74 31.11 14 68.89 31 26.66 12 4.44 2 45
Emotion-focused 6.52° 7.00 1.58 15.91 7 61.36 27 36.36 16 2.27 1 44
Sensorimotor/movement 4.86° 5.50 2.10 9.09 4 29.54 13 54.55 24 156.92 7 44
Bilateral stimulation 4.00° 4.60 1.91 4.76 2 9.52 4 69.04 29 21.42 9 42
Exposure 4.54n° 5.30 2.49 11.63 5 32.56 14 44.18 19 23.26 10 43
Trauma symptoms
Anxiety/stress management 8.13° 8.49 1.18 68.892 31 95.55 43 2.22 1 2.22 1 45
Psychoeducation 7.78° 8.20 1.41 61.36% 27 88.63 39 9.09 4 2.27 1 44
Meditation/mindfulness 7.450 7.91 1.51 45.45 20 84.09 37 13.64 6 2.27 1 44
Cognitive restructuring 7.42° 7.83 1.32 42.86 18 85.72 36 11.90 5 2.38 1 42
Interpersonal effectiveness 6.99° 7.48 1.57 30.95 13 78.57 33 19.04 8 2.38 1 42
Emotion-focused 6.98° 7.40 1.35 20.93 9 74.42 32 25.58 ihl 0.00 0 43
Case management 6.81° 7.30 1.60 30.23 13 72.09 31 23.26 10 4.65 2 43
Exposure 6.00° 6.57 1.82 19.05 8 52.38 22 42.86 18 4.76 2 42
Bilateral stimulation 4.69° 5.44 2.30 12.82 5 30.77 12 53.85 21 15.38 6 39
Sensorimotor/movement 5.27™ 5.98 2.27 14.29 6 45.25 19 38.09 16 16.66 7 42
aTOC.
bFirst-line.

cSecond-line.
"No consensus.

first-line treatment for clients aged 18-25 with early psychosis
and comorbid trauma-related disorders. See Table 3 for expert
consensus ratings of trauma-focused treatment.

Stage of Psychosis

Stages of psychosis included genetic risk and deterioration (i.e.,
family history of psychosis and decline in functioning without
attenuated or threshold psychotic symptoms), ultra-high or
clinical high risk (ie., attenuated psychotic symptoms), first-
episode psychosis (i.e., onset of threshold psychotic symptoms
less than 5 years ago), and established or chronic psychosis (i.e.,
onset of threshold psychotic symptoms more than 5 years ago).
Trauma-focused treatment (LCL = 6.97) was rated as a first-line
treatment for clients at all stages of psychosis: first-episode psy-
chosis (LCL = 7.21), genetic risk and deterioration (LCL = 7.19),
chronic or established psychosis (LCL = 7.14), and ultra-high
risk or clinical high risk (LCL = 7.07). See Table 3 for expert
consensus ratings of trauma-focused treatment at each stage of
psychosis.

Current Clinical and Psychosocial Conditions

Trauma-focused treatment was rated as a first-line treatment for
clients with current attenuated or residual psychotic symptoms
(LCL = 7.12). It was rated as a second-line treatment for clients
with current comorbid personality disorders (LCL = 6.29), other
comorbid psychiatric disorders (LCL = 6.35), low involvement of

family members or support persons (LCL = 6.09), and significant
life stressors (LCL = 6.00). See Table 3 for expert consensus rat-
ings of trauma-focused treatment given current conditions.

Past Clinical and Psychosocial Conditions

Trauma-focused treatment was rated as a first-line treatment
for clients with a history of multiple traumas (LCL = 6.99),
single trauma (LCL = 6.71), and long-duration psychotic
symptoms (LCL = 6.69). It was rated as a second-line treatment
for clients with a history of poor functioning (LCL = 6.49) and
severe psychotic symptoms (LCL = 6.37), as well as a history
of hospitalization (LCL = 5.95), substance use (LCL = 6.34),
non-suicidal self-injury (LCL = 6.38), high suicide risk
(LCL = 5.54), and high violence risk (LCL = 5.14). See Table 3
for expert consensus ratings of trauma-focused treatment given
past conditions.

Qualitative Results

Developmental Considerations

Because the expert consensus items asked specifically about cli-
ents aged 18-25, participants who reported serving clients under
age 18 or over age 25 were asked if and how the appropriateness
of modalities, approaches, interventions, or treatments differ
for these other age groups. Of those participants who reported
serving clients under age 18 and over age 25, respectively, 19
(50%) and 6 (21%) agreed that the appropriateness of modalities,
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TABLE 3 | Expert consensus ratings of trauma-focused treatment.

Expert ratings

TOC 1st line 2nd line 3rd line Total

LCL M SD % N % N % N % N N
Overall
Trauma-focused treatment 6.972 7.54 1.80 41.46 17 78.04 32 19.62 8 2.44 1 41
Stage of psychosis
First-episode psychosis 7.212 7.70 1.54 45.00 18 77.5 31 20.00 8 2.50 1 40
Genetic risk and deterioration 7.19° 7.70 1.60 35.00 14 87.5 35 10.00 4 2.50 1 40
Chronic/established psychosis 7.142 7.65 1.59 35.00 14 87.5 35 10.00 4 2.50 1 40
Ultra-high risk/ 7.072 7.58 1.57 32.50 13 80 32 17.5 7 2.50 1 40
clinical high risk
Current condition
Attenuated or residual psychotic symptoms 7122 7.59 1.42 35.14 13 78.38 29 21.62 8 0.00 0 37
Other comorbid psychiatric disorder 6.35° 6.95 1.79 24.32 9 64.86 24 29.73 1 5.40 2 37
Comorbid personality disorder 6.29° 6.95 1.96 24.32 9 64.86 24 29.73 11 5.40 2 37
Low involvement of support persons 6.09° 6.73 1.92 29.73 11 54.06 20 40.55 15 5.41 2 37
Significant life stressors 6.00° 6.73 2.19 32.43 12 59.46 22 27.03 10 13.51 5 37
Past condition
Multiple traumas 6.99% 7.63 1.94 42.11 16 86.84 33 7.89 3 5.26 2 38
Single trauma 6.712 7.42 2.16 42.11 16 84.21 32 7.89 3 7.89 3 38
Long-duration symptoms 6.69% 7.25 1.65 22.22 8 74.99 27 22.22 8 2.78 1 36
Poor functioning 6.49° 7.05 1.68 21.62 8 67.57 25 29.73 11 2.7 1 37
Non-suicidal self-injury 6.38° 6.97 1.79 18.92 7 67.57 25 27.03 10 5.41 2 37
Severe symptoms 6.37° 7.03 1.95 22.22 8 69.45 25 25 9 5.56 2 36
Substance use 6.34° 6.89 1.66 18.92 7 62.16 23 35.14 13 2.7 1 37
Hospitalization 5.95° 6.72 2.28 27.78 10 63.89 23 25.01 9 1112 4 36
High suicide risk 5.540 6.32 2.36 24.32 9 48.65 18 37.83 14 13.52 5 37
High violence risk 5.14° 6 2.58 16.22 6 54.06 20 27.04 10 18.92 7 37

aFirst-line.
bSecond-line.

approaches, interventions, or treatments differs for the specified
age group.

Family Involvement

Participants acknowledged both the ethical (e.g., consent) and
supportive functions of the family, noting that they work harder
to engage family members in treatment in general and in deci-
sion-making specifically when working with clients under age 18.
One participant, for example, noted the increased importance of
family consent and engagement for clients with comorbid early
psychosis and trauma-related disorders due to the perception of
“increased risk with trauma treatment” In cases where family
involvement is low, another participant reported wanting “to
ensure the individual had [...] other identified support persons.”
For clients over age 25, participants noted alternative support
persons like close friends or partners might be more apt to be
involved in treatment than members of the client’s family of
origin.

Modification of Treatment Materials or Interventions

Participants noted the importance of “using age appropriate
materials, language, and consideration of developmental tasks”
Participants noted cognitive interventions might be less appro-
priate or require additional assessment or modification for clients
under age 18 compared to older clients. In addition, participants

noted the importance of skill building for clients under age 18.
For example, one participant responded, “Ensure [the] young
person has skills to manage [a] potential increase in symptoms
prior to commencing trauma work?”

Treatment Barriers

Participants were also asked if they were aware of any barri-
ers their early psychosis programs encountered in attempting
to treat clients with comorbid early psychosis and trauma-
related disorders and, if so, to describe those barriers.
Twenty-eight (78%) participants reported being aware of
such barriers.

Differentiating Trauma Exposure from Psychotic Experiences
Participants noted high endorsement of traumatic events and
other stressful life experiences or difficulty determining whether
traumatic events and other stressful life experiences were real or
delusional. In addition, participants reported difficulty determin-
ing how to handle reports of the first episode of psychosis as a
traumatic event. Participants described attempts to overcome
these barriers by focusing on educating clients about stressful
experiences in general and helping clients develop and utilize
strategies to cope with stressful experiences in lieu of educating
clients specifically about trauma or helping clients to directly
process the reported traumatic events. One participant noted that
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inclusion of collateral information can help to clarify the validity
of the experiences that are being reported.

Symptom Interference and Exacerbation

One participant, for example, noted impairment associated with
either early psychosis or trauma-related disorders can impede
recovery from the other disorder. This participant described
trauma as a major source of stress that can worsen psychotic
symptoms. Another participant noted that psychotic symptoms
interfere with the processing of traumatic events, especially in
cases where the first episode of psychosis was experienced as
traumatic.

Inadequate Training and Supervision

One participant noted that programmatic training, as well as
available tools and interventions, focus only on early psychosis
treatment despite a clearly identified need to be able to integrate
early psychosis and trauma treatment. This participant also noted
individual efforts to obtain training in trauma treatments on the
part of clinicians have not been effective due to alack of structured
supervision and technical support. Another participant noted
programmatic efforts to provide training in trauma treatments
have not been effective due to a lack of available funding.

Discomfort Treating Both Trauma and Psychosis

Some participants reported not treating clients with comorbid
trauma-related disorders due to specializing in early psychosis. In
contrast, one participant noted clients are often misdiagnosed in
the community as a result of practitioners specializing in trauma
treatment incorrectly conceptualizing psychotic symptoms as
trauma symptoms. Another participant noted difficulty iden-
tifying referral sites that are comfortable providing both early
psychosis and trauma treatment.

Improving Treatment

Finally, participants were asked to provide any additional infor-
mation they thought would help to improve the treatment of cli-
ents with comorbid early psychosis and trauma-related disorders.
Eleven (22%) participants offered such suggestions.

Increase Training in Trauma Assessment and Treatment
Participants suggested increased training in trauma assessment
and treatment would improve the treatment of clients with
comorbid early psychosis and trauma-related disorders. For
example, one participant noted, “We have addressed a lot of train-
ing but never trained in the context of comorbidity with trauma
and psychosis” Another participant suggested “early identifica-
tion of trauma or stressful experiences using a[n] evidence-based
scale to evaluate need for further treatment”

Increase Trauma Research and Treatment Planning Guidance
Participants also suggested increased trauma research in general
and related to treatment planning in particular. For example, one
participant responded, “I wish that there were more data compar-
ing treatments to guide decisions about what treatment options
would be best for a specific individual” Another participant noted
a need for greater consistency in how trauma-related disorders

are treated in early psychosis programs; however, participants
noted that research-based treatment protocols would also need
to allow treatment to be tailored to client symptoms and client
and family preferences.

Increase Funding for Multidisciplinary Programs

Finally, participants suggested increased funding for programs
that treat clients with a wider range of presenting problems
including early psychosis, rather than for programs that special-
ize in treating early psychosis only, would improve the treatment
of clients with comorbid early psychosis and trauma-related
disorders.

DISCUSSION

With the growing number of early psychosis programs in the
United States and abroad, this study represents an essential first
step toward addressing the needs of individuals with comorbid
early psychosis and trauma-related disorders. The development
of clinical practice guidelines has been limited historically by the
routine exclusion of individuals with past and present psychosis
from participation in trauma research and practice (31-33), as well
as trauma symptoms not being adequately addressed in psychosis
research and practice. Using a comprehensive online survey of
clinical experts who are responsible for overseeing the clinical
services provided in early psychosis programs, we investigated
the current opinions and intervention practices that are guiding
the treatment of individuals with comorbid early psychosis and
trauma-related disorders in the United States. Based on these
responses and preliminary evidence that traditional evidence-
based treatments for trauma-related disorders can be safely and
effectively employed to reduce symptoms of posttraumatic stress
and chronic psychosis (3, 10-12), we offer preliminary clinical
practice guidelines and recommendations for future research.

Preliminary Clinical Practice Guidelines

and Suggestions for Future Research
Selecting a Treatment Modality
More than half of the clinical experts surveyed in this study rated
conjoint or family therapy and individual therapy as their treat-
ment modalities of choice when working with individuals with
comorbid early psychosis and trauma-related disorders. This sug-
gests that practitioners should see the client and family members
or alternative support persons together with client consent or see
the client alone at the start of treatment. This is consistent with
current treatment guidelines for psychosis, which support the use
of individualized and integrated family interventions (34-36).
Additionally, the clinical experts surveyed in this study believed
involving family members in the client’s treatment is particularly
important for individuals under age 18; however, practitioners
should also consider the benefits of involving alternative support
persons, such as friends or romantic partners, when other family
involvement is low or when treating individuals over age 25.
Consultation with family or support persons (without the cli-
ent present) was also rated as a first-line treatment modality. In
cases in which conjoint or family therapy or individual therapy is
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ineffective, seeing family members or alternative support persons
alone with client consent could be an appropriate alternative
treatment modality. Family members often experience significant
burden when caring for individuals with serious mental illness
(37). Therefore, family support may be helpful in protecting the
family system if the client refuses to engage; however, current
practice models suggest that engagement of family alone would
likely not be sufficient in promoting recovery in the client (38).

Selecting a Treatment Approach
Integrated treatment was rated as a first-line treatment approach
and sequenced treatments were rated as second-line treatment
approaches for the treatment of comorbid early psychosis and
trauma-related disorders. The first-line rating of an integrated
treatment approach is somewhat surprising given that inadequate
training and supervision, as well as inadequate institutional and
financial support, were cited as barriers to integrated treatment in
these open response data. Integrated treatment may represent the
ideal approach that clinical experts recognize as most appropriate
and often strive to provide even if they are ill equipped to do so.
Funding should be provided to develop innovative programs that
strive to address the complex needs of the early psychosis popula-
tion through staff training and additional program supports.

The second-line rating of sequenced treatment approaches is
consistent with participants’ report that the exacerbation of early
psychosis by a comorbid trauma-related disorder, or visa versa,
is a potential barrier to treatment. Clinical experts gave examples
of psychotic symptoms interfering with or worsening as a result
of treatment of a comorbid trauma-related disorder, as well as the
traumatic nature of psychotic symptoms for some clients interfer-
ing with treatment of early psychosis. In such cases, sequenced
treatment (i.e., treating the exacerbating disorder first in part or
in entirety) may be more appropriate than integrated treatment.
Practitioners who elect to use a sequenced treatment approach,
however, should clearly delineate the client’s treatment goals and
carefully monitor client progress in the initial phase of treatment.
A sequenced approach carries with it the risk that treatment will
ultimately focus disproportionately on a single-diagnosis if the
provider never feels the client is stable enough to shift to the
second phase of treatment (39). Importantly, single-diagnosis
treatment was rated as a third-line treatment approach, indicat-
ing that the clinical experts surveyed in this study believe that
treating only early psychosis or only a trauma-related disorder
when both conditions are present is inappropriate.

No consensus was reached regarding the appropriateness of
a parallel treatment approach. This is consistent with current
recommendations that suggest coordinating parallel treatment by
different providers, often in different treatment settings, may fail
to address the overlapping aspects of the comorbid psychiatric
conditions or work at cross-purposes (39). Parallel treatment
may, however, have merits in addressing barriers related to
practitioner discomfort treating both trauma and early psychosis.
Successful parallel treatment may be possible in the context of
the early psychosis coordinated specialty care model, in which
multiple practitioners from different specialties work together as
a team to address the various needs of early psychosis clients (14).
If practitioners specializing in the treatment of trauma-related

disorders were added to these multidisciplinary teams, clients
could access appropriate treatment for trauma-related disorders
without compromising their access to evidence-based early psy-
chosis care. In addition, working within a multidisciplinary team
with specialty in early psychosis care would likely increase the
competence and comfort of these trauma specialists with treating
clients with early psychosis.

Selecting Treatment Interventions to Address
Psychotic and Trauma Symptoms

First-line treatment interventions for addressing both psychotic
and trauma symptoms included: anxiety or stress management,
psychoeducation, case management, cognitive restructuring,
emotion-focused interventions, interpersonal effectiveness, and
meditation or mindfulness interventions. Bilateral stimulation
was rated as a second-line treatment intervention for addressing
both psychotic and trauma symptoms. When addressing trauma
symptoms in the context of psychosis, exposure interventions
were rated as second-line interventions. Sensorimotor or move-
ment interventions were also rated as second-line treatment
interventions for addressing psychotic symptoms.

Based on these ratings and consistent with evidence-based
cognitive behavioral models for treating psychosis (35, 40)
and PTSD (8, 9), we make the following recommendations.
Practitioners should begin by providing psychoeducation about
early psychosis and trauma. This should include descriptions of
psychoticand trauma symptoms and information about treatment
rationale and efficacy in order to help the client and their support
persons understand the client’s problems as surmountable over
time with appropriate treatment. Practitioners should then use
anxiety and stress management interventions to help individuals
develop coping skills to reduce stress and stress-related difficul-
ties. Throughout treatment, practitioners should also provide
case management to coordinate services and identify resources
needed by the client. Finally, practitioners should select from
first-line interventions (e.g., cognitive restructuring, emotion-
focused, interpersonal effectiveness, and meditation or mindful-
ness) to address any residual psychotic and trauma symptoms.

Using Trauma-Focused Treatments and Exposure
Clinical experts surveyed here rated trauma-focused treatment
(i.e., treatments that address exposure to traumatic events directly
by asking individuals to recall or encounter thoughts, images,
feelings, or situations related to traumatic events) as a first-line
treatment for individuals aged 18-25 with comorbid early psy-
chosis and trauma-related disorders in general and at all stages
of psychosis. Trauma-focused treatment was rated as a first-line
treatment for individuals presenting with current attenuated or
residual psychotic symptoms, as well as a history of both single
and multiple traumas and long-duration psychotic symptoms.
Furthermore, trauma-focused treatment was rated as a
second-line treatment for individuals presenting with additional
comorbidities and complexities, including: comorbid personal-
ity disorders, low involvement of support persons, significant
life stressors, as well as a history of poor functioning, severe
psychotic symptoms, substance use, non-suicidal self-injury,
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high suicide risk, high violence risk, and/or hospitalization. This
indicates that the clinical experts surveyed in this study believe
trauma-focused treatment may be appropriate for such individu-
als if more appropriate alternatives, not explored in this study,
have failed. Notably, there were no current or past conditions
for which trauma-focused treatment was rated as inappropriate.
Practitioners should, therefore, diligently monitor areas of risk
when utilizing trauma-focused treatment with individuals with
comorbid early psychosis and trauma-related disorders; however,
these risk factors should not be viewed as contraindications for
trauma-focused treatment.

These findings contradict the experts’ ratings of exposure
and bilateral stimulation, two interventions considered to be
key components of trauma-focused treatments, as second-line
interventions. It may be the case that clinical experts believe
trauma-focused treatments that include interventions of choice
(e.g., psychoeducation, anxiety, and stress management) and
first-line interventions (e.g., cognitive restructuring, emotional-
focused) before or in addition to exposure, for example, are
more appropriate for individuals with comorbid early psychosis
and trauma-related disorders than exposure interventions
alone. Conversely, clinical experts may worry about the pos-
sible negative impact of exposure interventions on the recovery
process, such as the exacerbation of psychotic symptoms, and
may hesitate to use them. To date, the positive effect of exposure
interventions on chronic psychotic symptoms in adults has
been reported as effective in one published study (12), and two
other studies have noted that the exclusion of exposure may
have decreased the observed effectiveness of their treatment
protocols (11, 18).

Exposure interventions are a primary component of all cogni-
tive and behavioral interventions, including cognitive behavioral
therapy for psychosis (CBTp), the early psychosis treatment in
which participants received and programs provided training
and supervision most often. It is possible that clinical experts
are not utilizing recommended exposure components of CBTp
in their practice despite evidence that doing so is beneficial,
which is a phenomenon commonly seen in trauma treatment
as well (31). It is also possible that clinical experts are utilizing
exposure interventions without recognizing they are doing so,
including psychoeducation about psychotic or trauma symptoms
and behavioral experiments. This study asked participants to rate
the appropriateness of component interventions, as opposed to
combinations of interventions, in order to guide the composition
of treatment for comorbid early psychosis and trauma-related
disorders. Had participants been asked to consider the use of
exposure in the context of broader treatment approaches (e.g.,
CBT), they might have responded more favorably to exposure
interventions.

While the clinical experts surveyed in this study were unable
to agree on the appropriateness of exposure interventions for
addressing psychotic symptoms in individuals with comorbid
trauma-related disorders, they agreed that exposure interven-
tions are appropriate for addressing trauma symptoms in this
population when first-line interventions have proved to be inef-
fective. Nonetheless, because exposure is such an important part
of trauma treatment, expert attitudes toward exposure therapy

for this population merit greater exploration. Research is needed
to determine whether practitioners are either not utilizing or
not recognizing their use of exposure interventions. Similarly,
future studies should determine which exposure interventions
are considered most appropriate when treating individuals with
early psychosis in general, versus individuals with comorbid early
psychosis and trauma-related disorders in particular.

Using Sensorimotor and Movement Interventions to
Address Trauma Symptoms

Sensorimotor and movement interventions were included in
the current study to reflect the wide range of evidence-based
interventions used in clinical practice, despite not being included
in the expert consensus study of PTSD conducted over a decade
ago (9) and being rated as second-line treatment interventions
in the expert consensus study of complex PTSD. Sensorimotor
and movement interventions are used to assist individuals with
trauma-related disorders regulate their autonomic nervous sys-
tem, think more clearly, and derive information from emotional
states more accurately by processing dissociated, incomplete, or
ineffective sensorimotor reactions (e.g., trauma-related images,
sounds, smells, and physical sensations) (41). Individuals with
early psychosis are frequently vulnerable to excessive autonomic
arousal in response to stress (42) and may misinterpret anoma-
lous cognitive or perceptual experiences resulting in emotional
arousal and behavioral withdrawal (7) secondary to trauma
exposure (43). While mind-body interventions, like sensorimo-
tor and movement interventions, are important to contemporary
trauma treatment, their utility for the treatment of psychosis
alone has not been well investigated (44). The experts’ rating of
these approaches as second-line for the treatment of psychotic
symptoms may represent growing interest in the integration of
mind-body practices into psychosis care, but more well-con-
trolled studies are needed before conclusions can be drawn (45).
Currently, these approaches are not seen as core interventions for
individuals with psychosis (34). Therefore, additional research
is needed to determine whether sensorimotor and movement
interventions could be beneficial for individuals with only early
psychosis, as well as for individuals with comorbid early psychosis
and trauma-related disorders.

Understanding Reports of Trauma in the Context of
Psychosis

Open response data indicated that practitioners are often
concerned about the validity of high rates of trauma exposure
and other stressful life experiences reported by individuals
with comorbid early psychosis and comorbid trauma-related
disorders, particularly when trauma-related content is mixed
with delusional content. As a result, clinical experts surveyed
in this study reported program-wide efforts to address this
issue by focusing on psychoeducation about stress in general
and on developing and using coping skills to manage stress in
daily life rather than providing psychoeducation about trauma
and processing traumatic events. Auditory hallucinations and
non-bizarre delusions of guilt, paranoia, or persecution occur in
up to 40% of individuals with severe PTSD (46, 47). The content
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of these psychotic symptoms are often, though not always,
trauma-related (48), and the relationship between trauma and
psychosis is extraordinarily complex both causally and diagnos-
tically (42, 43). Future research should aim to provide clearer
guidance on how to safely and effectively address the mixture of
trauma-related content and the content of delusions/hallucina-
tions in treatment. In the meantime, practitioners should obtain
collateral information to understand the temporal relationship
between reported traumatic events and psychotic symptom
development and conceptualize psychotic symptoms with
trauma-related content as an indication that trauma-focused
treatment, including psychoeducation about trauma, may be
appropriate.

Limitations

A limitation of all studies utilizing the expert consensus method
is that the opinion of experts may be wrong (29). As a result, it
is recommended that practitioners consider the results of this
study in conjunction with the results of existing and emerging
literature on the treatment of comorbid early psychosis and
trauma-related disorders. In addition, the outcomes associated
with implementation of these preliminary clinical practice
guidelines should be evaluated to determine whether they are
efficacious and effective.

Additionally, the survey utilized in this study was anonymous
to encourage participants to respond as honestly as possible about
their personal and programmatic clinical decision-making and
intervention practices in the course of treating individuals with
comorbid early psychosis and trauma-related disorders. As a
result, we were not able to evaluate potential differences between
those individuals who were contacted and responded versus
those who did not respond.

Finally, the response rate for this study (42%) is lower than
the typical response rates of other expert consensus method
studies; however, the number of participants included in this
study (N = 49) is comparable (29). While the expert consensus
method is appropriate for use with clinical experts, it has been
used primarily with preselected groups of research experts,
which tends to increase the response rate (29). To yield the larg-
est possible sample of respondents for this study, we consulted
multiple published resources and available clinical and research
experts and invited individuals from across the United States to
participate. As research in this area increases, future endeavors
to develop more comprehensive practice guidelines should
include clinical and research experts in psychosis, as well as
trauma, treatment to incorporate a variety of perspectives and
sources of knowledge.

CONCLUSION

This study addresses a gap in the existing outcome literature on
the treatment of comorbid early psychosis and trauma-related
disorders by supplementing it with consensus evidence obtained
from a national survey of clinical experts. The clinical experts
reached consensus on 46 (94%) of the 49 expert consensus items.
In areas where expert consensus existed, preliminary clinical

practice guidelines for comorbid early psychosis and trauma-
related disorders were offered. Recommendations for future
research were also proposed in areas in which expert consensus
did not exist.

Perhaps most important is what this study did not find:
the clinical experts surveyed in this study did not rate the use
of trauma-focused treatment, or any component intervention
including exposure interventions, as inappropriate for individu-
als with comorbid early psychosis and trauma-related disorders
under any condition. In contrast, the clinical experts agree that not
treating early psychosis and trauma-related disorders when both
conditions are present is inappropriate. As a result, practitioners
should use existing research evidence, clinical expertise and judg-
ment, and client preferences and values to treat comorbid early
psychosis and trauma-related disorders in individuals presenting
with both conditions (49).
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The relationship between stressful or traumatic life events and the content of experiences
associated with a diagnosis of schizophrenia is clinically intriguing but lacks developed theoretical
understanding. The high prevalence of traumatic events in this group indicates the need to develop
psychosocial interventions. However, antipsychotic medication remains the frontline treatment
within most mental health services, frequently prescribed by a doctor implicitly (or explicitly)
imposing a simplistic disease model, along with the associated lack of hope for those who do
not respond well. The essence of this model being that the distressing experiences associated with
the diagnosis, typically paranoia and/or hearing voices, are abnormal and symptoms of a disease.
Staying within a diagnostic approach, it is worth noting that recent studies suggest that ~15% of
people diagnosed with schizophrenia will also present with experiences consistent with a diagnosis
of posttraumatic stress disorder (PTSD; Achim et al,, 2011). To date the clinical trials aimed at
treating PTSD within this group suggest that exposure and eye movement desensitization and
reprocessing (EMDR) are effective (Van den Berg et al., 2015) whilst cognitive restructuring alone
may not be (Steel et al., 2017). It is likely that psychological interventions for this group will evolve
alongside developments in evidence-based interventions for PTSD.

Whilst 85% of people diagnosed with schizophrenia do not fulfill the diagnostic criteria for
PTSD, the majority have suffered stressful and traumatic life events (Grubaugh et al., 2011). For
many of these people, there appears to be a relationship between their life events and the content
of their “psychotic” experiences. For example, Hardy et al. (2005) showed that whilst 12.5% of
a sample heard distressing voices which were a direct repetition of a past traumatic event, 45%
reported a broader emotional link, e.g., hearing a voice content which made them feel humiliated,
replicating the emotional state they experienced during the trauma. There is a need to develop
trauma informed approaches for this group, especially when considering the negative relationship
between adverse life events and antipsychotic treatment outcome (Hassan and De Luca, 2015).

THE COGNITIVE MODEL AND WORKING WITH VOICES

The current dominant approach underlying evidence-based psychological interventions is the
cognitive model. One strength of this approach is that it is based on some basic premises which
can be shared with recipients, thus promoting collaboration. Key premises are that adverse
childhood events shape the development of core beliefs about oneself and the world, that thoughts
determine emotions, and that behavior maintains beliefs (Beck, 1979). These premises underlie the
development of all cognitive behavioral interventions, including cognitive behavioral therapy for
psychosis (CBTp). Whilst clinical trials have produced impressive results within CBT for anxiety
disorders such as panic and social phobia, the outcomes of CBTp trials have been modest with an
effect size typically in the region of 0.4 (Wykes et al., 2008). One area of CBTp promising to move
beyond this modest effect is within interventions for the socially disabling experience of paranoia
(see Freeman and Garety, 2014). This work sits comfortably within the cognitive model, whereby
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paranoid beliefs can be formulated as threat beliefs which arise
within the context of adverse and traumatic life events.

A recent meta-analysis suggests that the effect size of CBT for
distressing voices is small to moderate, and much the same as
the outcomes of CBTp for general psychotic symptoms. A key
premise in this work is that the interpretation of a voice hearing
experience determines the emotional reaction. Making sense of
a voice as malevolent, omniscient and powerful is associated
with distress. This approach has been evaluated within the recent
COMMAND trial (Birchwood et al., 2014), which produced an
effect size of 0.57 for the main outcome of “compliance with the
voice.” Whilst CBTp for voices is capable of producing significant
change, it is not clear what opportunity there is for further
significant clinical development within interventions based on
the cognitive model.

There are promising developments which attend to the
relational aspect of voice hearing (e.g., Hayward et al,
2014). However, it can—and should—be debated whether the
underlying premise of these approaches is consistent with the
cognitive model. This is not just an academic debate. It is
important to clarify what is, and what is not CBTp, to avoid
the term becoming so broad and theoretically detached that
it has lost all meaning. Defining what constitutes CBTp is
particularly important when considering dissemination. It would
seem reasonable to suggest that CBTp interventions are ones that
are primarily based on the theoretical premises underlying the
approach.

Although lacking an established theoretical basis, the
relationship between traumatic life events, voice hearing and
dissociation is often cited (Pilton et al., 2015). A state of
dissociation includes derealization and detachment and can be
described as a separation of mental processes which normally
work together, but have moved toward independent functioning.
Several models of PTSD refer to people entering a dissociative
state during a traumatic event. This is argued to be functional
and protective at the time of a trauma, but is also the
source of information processing changes which underlie the
development of trauma-related intrusions, or “flashbacks.” High
levels of dissociation have been observed within individuals
diagnosed with schizophrenia (Ross and Keyes, 2004), with some
clinical researchers proposing a “dissociative trauma” subtype
of schizophrenia and associated treatment implications. It has
also been argued that dissociation mediates the relationship
between traumatic life events and hearing voices (Varese
et al., 2012). However, in part due to the lack of theoretical
development of the concept of dissociation itself, we are some
way short of a theory which is of any clinical utility when
working with the content of distressing voices. However, a
voice can be conceptualized as representing a dissociated “part
of the self” (Corstens et al., 2012), which would suggest that
engagement with the content of the voice may be of therapeutic
value.

TALKING WITH THE “ENEMY”

As noted above, the contents of voice-hearing experiences are
rarely repetitive memories of a traumatic event. They often seem

to be linked to past experiences within a context that does not
sit easily within the cognitive model. Clinicians often refer to
a voice being linked to a life event, but that the content and
communication has “evolved” beyond the specific event which
is considered to be the trigger. The premise that voices “arrive”
in peoples’ lives as part of a meaningful reaction to traumatic
life events, and that voice content is relevant and should be
engaged with (including active “Voice Dialogue”), underlies an
approach put forward by Romme and Escher (2000) often called
the “Maastricht approach.” The approach has become established
within the hearing voices movement but has largely remained
outside academic investigation and mainstream clinical services.
Another important premise within the Maastricht approach is
that a voice is serving a function. Therefore, active engagement
with the voice may reduce conflict between “parts of the
self.” This form of voice dialogue work invites the voice to
communicate directly with the therapist, often with the voice-
hearer sitting in a different chair when communicating as “the
voice.” The therapist is respectful to the voice, whatever the
voice may be believed to represent, and can maintain a dialogue
over a number of sessions with the aim of exploring the voice’s
function. Once the function is understood the clinical work
can move toward the wider issues within the voice hearers’ life,
with reduced direct communication with the voice. For example,
during dialogue, a voice may state that it shouts and is aggressive
because it has become tired of being ignored. A voice may reveal
that it became “active” during a period of abuse in someone’s life,
and that at the time it was trying to help. However, the voice goes
on to say that the reason it currently sounds critical of the voice-
hearer is because it wants them to stand up for themself, and to
“kill” the part of them that behaves like a victim.

As noted in the literature, it is not uncommon for a voice
hearer to hear the voice in the form of a past abuser or torturer. In
this circumstance, therapists are often anxious that dialogue with
the voice may retraumatize the voice hearer. However, through
voice dialogue, the voice hearer is likely to realize that the voice
represents a view about the abuse and is not actually the abuser
talking to them. It is worth drawing a parallel with psychological
therapy for depression. The negative internal thoughts associated
with depression are (usually) considered to have developed
through adverse life events and a direct confrontational approach
to the content of these thoughts is typically considered to be
cognitive therapy done badly. If a voice is part of an individual,
and the content also linked to past events, then it would seem that
direct confrontation is also ill-advised in this context. Further,
it can be argued that to avoid voice dialogue work is to collude
with the voice hearer, that the voice is powerful and to be
feared.

As argued above, it is important to acknowledge the premises
upon which interventions are based. There are clear differences
between the underlying premises of CBT for voices and the
Maastricht approach. A misplaced absorption of the latter
within the former is likely to impede the development of
the Maastricht approach. Further, the two approaches would
advocate fundamentally different positions when working with
some voice hearers. It is not uncommon for a voice hearer to
report a voice which undermines and criticizes the voice hearer.
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Although there is no single approach to this scenario within
CBT for voices, common strategies include distracting oneself
from the experience, and tackling the negative voice content
by talking back to it with assertive statements. These strategies
would seem diametrically opposite to opening a meaningful
dialogue, in order to understand the function behind the
voice and to reduce conflict. Within the Maastricht approach,
the process adopted within some forms of CBT for voices
would be considered likely to increase internal conflict and
the associated distress. There is, therefore, an opportunity to
empirically test these predictions. To date, voice dialogue and
the Maastricht approach have been reported in the context of
single cases (Corstens et al., 2012) and an ongoing case series
(ISRCTN54370851).

Research aimed at the development of the Maastricht
approach would best start with a focused assessment of voice
dialogue. As within clinical trials of medication, there is the
need for the close monitoring of adverse events when evaluating
psychological interventions. Pre—post dialogue assessment and
feedback from voice hearers are also required. However, ahead
of larger scale clinical trials, there is the need to develop two
important aspects of wider research into voice hearing. One is
the need for measures that better reflect the priorities of voice
hearers. Second, is the need for criteria to define meaningful
subgroups of voice hearers so as to inform appropriate
intervention. The Maastricht approach is most likely to be
appropriate for the frequently mentioned “trauma dissociative”
subgroup which requires further distinction.
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In summary, there is increased awareness that voice hearing is
linked to life events, but a lack of theoretical development has
restricted clinical development. The role of appraisal which is
embedded within the cognitive model has proved to be clinically
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offered from this approach. We should resist the temptation to
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Individuals with severe mental health problems, such as psychosis, are consistently
shown to have experienced high levels of past traumatic events. They are also at an
increased risk of further traumatisation through victimization events such as crime and
assault. The experience of psychosis itself and psychiatric hospitalization have also been
recognized to be sufficiently traumatic to lead to the development of post-traumatic
stress (PTS) symptoms. Rates of post-traumatic stress disorder (PTSD) are elevated
in people with psychosis compared to the general population. The current guidance
for the treatment of PTSD is informed by an evidence base predominately limited to
populations without co-morbid psychiatric disorders. The systematic review therefore
sought to present the current available literature on the use of psychological treatments
targeting PTS symptoms in a population with a primary diagnosis of a psychotic
disorder. The review aimed to investigate the effect of these interventions on PTS
symptoms and also the effect on secondary domains such as psychotic symptoms,
affect and functioning. Fifteen studies were identified reporting on cognitive behavior
therapy, prolonged exposure, eye movement desensitisation and reprocessing and
written emotional disclosure. The review provides preliminary support for the safe use
of trauma-focused psychological interventions in groups of people with severe mental
health problems. Overall, the interventions were found to be effective in reducing PTS
symptoms. Results were mixed with regard to secondary effects on additional domains.
Further research including studies employing sufficiently powered methodologically
rigorous designs is indicated.

Keywords: psychosis, SMI, trauma, post-traumatic stress disorder, PTSD, therapy, psychological intervention

INTRODUCTION

For the majority of individuals in the general adult population, one traumatic experience is
likely to occur within their lifetime (Frans et al., 2005; Breslau, 2009). The associated distress
is mostly short-lived and diminishes of its own accord (Bisson, 2007). For a proportion,
however, distress can continue and symptoms of post-traumatic stress (PTS) can develop. A PTS
response is characterised by a number of core symptoms including: intrusive or re-experiencing
symptoms such as flashbacks and nightmares; persistent cognitive and/or behavioural avoidance;
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negative changes to cognition and affect, and a marked increase
in arousal and reactivity such as hypervigiliance and exaggerated
startle (American Psychiatric Association, 2013). Post-traumatic
stress disorder (PTSD) is diagnosed when a person presents
with a combination of symptoms from these core symptom
groups, typically within the context of increased distress and
disturbance to functioning. Approximately 3% of the general
adult population is estimated to have PTSD and an additional
3.6% are thought to experience PTS symptoms which do not meet
full diagnostic criteria for a diagnosis of PTSD 1i.e., sub-threshold
(McLaughlin et al., 2015). The diagnosis is associated with
significant disturbance to occupational and social functioning
(Karam et al., 2014), increased substance misuse (Bisson, 2007),
higher suicidality (Sareen et al., 2007) and increased health and
social service use (Atwoli et al., 2015).

PTSD is highly co-morbid with other psychiatric diagnoses
(Greene et al., 2016) and the co-occurrence of PTS symptoms
and more severe mental health difficulties is an area of increasing
interest. Individuals with psychosis, in particular, are consistently
shown to have experienced high levels of trauma (Lommen
and Restifo, 2009; Varese et al., 2012). This group also have
an increased risk of continued exposure to traumatic events.
Rates of victimisation have been reported to be between 2.3
and 140.4 times higher in people with severe mental illness
(SMI) than in the general population; with this vulnerability
thought to arise from their current mental state and associated
social context such as poverty, homelessness, and social isolation
(Maniglio, 2009). There has also been an increasing recognition
of the traumatising effects of psychiatric hospitalisation and
psychotic symptoms. Significant numbers of individuals with
psychosis are shown to develop a PTS response to symptoms
of psychosis or hospital experiences severe enough to meet
diagnostic criteria for PTSD (Berry et al., 2013). Experiences such
as being given medication against one’s will, being detained under
the Mental Health Act (1983, as amended in 2007) (Tarrier et al.,
2007) and threatening auditory hallucinations (Beattie et al,
2009) can lead to PTS symptoms. Following the latest changes
to PTSD diagnostic criteria in DSM-V (American Psychiatric
Association, 2013), in which the stressor criterion A2: “the
person’s response involved intense fear, helplessness or horror”
was removed, controversy remains over whether hospitalisation
or symptom related experiences can be sufficiently categorised
within the trauma criterion (Jackson et al., 2004). However, the
debate regarding DSM changes to criterion A remains outside the
scope of this review; for further discussion see published works
e.g., Friedman et al. (2011) and Karam et al. (2010). Regardless
of this debate, given the high exposure to traumatic events
that people with severe mental health problems typically have
endured, it is unsurprising that the prevalence of PTS symptoms
in this group is higher than that of the general population
(Mueser et al., 2002).

The finding that a substantial proportion of people with
psychosis and other severe mental health problems can present
with PTS symptoms is of growing importance in clinical settings.
In the recently updated treatment guidance on psychosis and
schizophrenia from the National Institute for Health and Care
Excellence (NICE) (National Institute for Health and Care
Excellence, 2014), it is acknowledged that individuals are likely

to have experienced trauma through events related to the
development of psychosis and/or trauma as a direct result of the
psychosis itself. Consequently the guidance calls for all service
users to be routinely assessed for PTS symptoms. Screening for
secondary co-morbid mental health difficulties is of particular
importance due to the associated poorer outcome for individuals
with multiple mental health difficulties (Buckley et al., 2009).
For individuals with psychosis and co-morbid PTSD specifically,
there is a positive correlation with increased cognitive, affective
and behaviour disturbance (Seedat et al., 2003), reduced quality
of life and greater acute service use (Grubaugh et al., 2011). There
are also the implications of cost related directly to service use and
the wider economic burden incurred through loss of ability to
work and welfare (Insel, 2008).

The NICE clinical guidance for PTSD management (National
Institute for Health and Care Excellence, 2005) recommends
the use of trauma-focused cognitive behaviour therapy (TF-
CBT) and TF-CBT and/or eye movement desensitisation and
reprocessing (EMDR) as the first line treatment for PTS
symptoms present for less than 3 months and those present for
longer periods, respectively. The evidence base for the efficacy
of TF-CBT and EMDR in reducing PTS symptoms is well
established within an adult population (Bisson and Andrew,
2005). As with many intervention outcome trials, strict inclusion
criteria are often employed to achieve a homogenous group in
an attempt to reduce variance or confounding factors that may
arise in an increasingly heterogeneous sample (Green, 2006). In
practice, trials tend to include participants with a sole diagnosis
of PTSD, with co-morbidity an exclusion criterion. Diagnosis of
a psychotic condition is the most common exclusion criterion
within many randomised controlled clinical trials (de Bont
et al,, 2013a). Though the co-occurrence of PTS symptoms and
psychosis is emerging as a relatively common phenomenon, the
evidence base is mostly limited to individuals without co-morbid
conditions. Where the evidence base and clinical guidance is
orientated to single morbidity, practitioners are placed in a
position where they must rely upon their clinical judgement in
treatment decision making (Hughes et al., 2013). It thus follows
that mental health professionals are arguably faced with the
difficulty of having to infer whether the generally recommended
trauma treatments are appropriate for individuals with psychosis.
This is further complicated by the fact that therapists are often
reluctant to treat PTS symptoms due to concerns that the
experiential reprocessing of trauma may exacerbate psychotic
symptoms (Becker et al., 2004; Gairns et al., 2015).

The review therefore seeks to complement the existing
trauma intervention literature (e.g., Bisson and Andrew, 2005;
Mabey and Servellen, 2014; Sin and Spain, 2016) by presenting
the breadth of current evidence for the use of psychological
interventions targeting PTS symptoms within people with a
primary diagnosis of psychosis. The systematic review will seek
to address the following questions: (i) what are the psychological
interventions with published data on their use to treat PTS
symptoms in people with psychosis; (ii) how effective are these
treatments in treating PTS symptoms; and (iii) how effective
are these treatments in bringing about change in co-morbid
psychiatric symptoms or secondary domains (i.e., psychosis,
depression, anxiety, functioning).
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METHODS

Criteria and Definitions

Study Inclusion

Studies were selected for consideration in the review if
they presented outcome data on the effect of one or more
psychological interventions targeting PTS symptoms in adults
with psychosis. Studies employing a randomised controlled trial
design, non-randomised controlled, un-controlled, case series
and single n methodology were included. Studies were required
to be published in peer reviewed journals with the abstract and
content written in English. Studies which did not report on a
measure of PTS symptoms were excluded.

Population

Studies for inclusion were required to present data on
individuals over the age of 16 years old with a primary
diagnosis of a psychotic disorder (including schizophrenia
and related disorders, schizoaffective disorder, non-organic
psychoses according to either DSM or ICD criteria). Studies
were not restricted to those reporting on homogenous psychosis
populations. Studies could be included if they reported on a
mixed SMI group as long as they included individuals with
psychosis. Such studies were included due to the limited evidence
base and the authors’ intention to provide a representative
reflection of the emerging evidence. Studies were not excluded
if the population had additional co-morbid disorders, such as
depression, anxiety or Axis I diagnoses.

Studies were required to include a population as outlined
above with: (i) an additional co-morbid diagnosis of PTSD,
according to DSM or ICD criteria; or (ii) the presence of PTS
symptoms as indicated by standardised measures. The studies
for consideration were not limited on the basis of PTS symptom
severity, duration or nature of the traumatic event. Regarding the
latter, the index traumatic event could include the experience of
symptoms of psychosis or events relating to hospitalisation in
addition to more “traditional” notions of a traumatic event as
defined by diagnostic criteria.

Psychological Intervention

Psychological interventions were defined for this review as
any non-pharmacological treatment specifically aiming to target
psychological processes implicated in contributing to symptoms
of psychological distress. Treatments were required to be based
on psychological theories or models of psychopathology and/or
include a clearly defined protocol of treatment (including
behavioural, cognitive or other psychotherapeutic techniques) or
a theoretical hypothesis for treatment efficacy. An intervention
could be delivered within an inpatient or community setting,
individually or in a group and be therapist or non-therapist led.

Search

Procedure

The search methods employed to identify potentially relevant
studies according to the inclusion criteria and definitions
involved the computerised searching of four widely used
electronic databases: Embase, PsychINFO, MEDLINE, and Web

of Science. Advanced keyword search strategy was conducted
by combining the following terms: (“psychosis” OR “psychotic
disorder” OR “schizophren™”) AND (“ptsd” OR “trauma*”
OR “post trauma*” OR “post-trauma*” OR “life event” OR
“acute stress”) AND (“counsel” OR “psychological therapy”
OR “psychotherapy” OR “talking therapy” OR “intervention”).
Regarding the PTS search, a broad selection of terms were
included to reflect the heterogeneous use of terminology within
the literature, where a number of different descriptors are often
employed to describe the same phenomenon.

Additional identification of potential studies was conducted
through manual screening of relevant reviews, personal
communication with study authors and searching of reference
lists of the articles selected for inclusion in the review.

Screening Methodology

Records generated from the electronic search were exported to
bibliographic software and duplicates removed electronically. A
second screening was conducted manually to remove remaining
duplicate records. Articles were chosen for inclusion by firstly
screening the titles, and then by reviewing abstracts of titles
deemed potentially relevant. Full text articles were then sourced
for potentially relevant records and read in full to determine if the
study met the full review inclusion criteria. All stages of screening
were undertaken independently by the authors. In cases where
there was a disagreement, discussion between the authors took
place until consensus was reached.

Quality Assessment

Study quality was assessed using the Clinical Trial Assessment
Measure (CTAM) (Tarrier and Wykes, 2004). This quality
assessment tool is designed to consider the key methodological
and design factors within psychotherapeutic intervention trials
in mental health research. The assessment tool includes 15 items,
falling under six methodological categories: sample size/method
of recruitment, treatment allocation, assessment of outcome,
control groups, treatment description and analysis. The measure
has been used within reviews of psychological interventions
(Gregg and Tarrier, 2007; Tarrier et al., 2008) and in reviews
specifically within psychosis (Tarrier and Wykes, 2004; Wykes
etal, 2008, 2011).

RESULTS

Search Results

A total of 1,949 studies were identified from electronic database
searching. Following the removal of duplicate records, 1,477
remained. Records that were not journal articles (i.e., books
or book chapters) were then excluded resulting in a pool of
1,218 records which were then screened for eligibility. Full text
screening was conducted for 15 articles. At this stage the articles’
references were reviewed to identify additional relevant records.
Via this method and through direct correspondence with article
authors, an additional nine records were identified and full text
screened. Fifteen studies were selected to be included in the final
review (see Figure 1 for PRISMA flow diagram) (Moher et al.,
2009).
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FIGURE 1 | PRISMA flow diagram.

Text not available in English n = 1

Overview of Included Studies

The studies included in the review varied in study design. Two
articles employed single n methodology reporting on a single
case study and two studies reported on a case series of two and
three participants, respectively. The remaining articles included
five un-controlled studies, one non-randomised controlled study
and five randomised controlled trials (RCT).

Supplementary Table 1 provides a summary of the
characteristics and main findings of each article in the review.
Seven studies were conducted in the United States of America
(USA), four in the United Kingdom, three in the Netherlands
and one in Australia. Eleven studies investigated CBT or a CBT
informed intervention e.g., cognitive recovery intervention

(CRI), two PE and EMDR, one EMDR alone, and one the use
of written emotional disclosure. Twelve studies reported on
interventions delivered individually, two via a group format
and one study used a mixed group and individual therapy
implementation.

Sample Characteristics

The studies reported on a total sample of 585 participants; with
the total number of participants per study ranging from 1 to
155. The age of the seven participants in the case studies/series
ranged from 31 to 56 years. Of the trial papers, the mean
age was 39.7 years (SD 8.5); data were available for 10 of the
11 articles. Fourteen of the studies reported on demographic
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TABLE 1 | Primary diagnosis inclusion criteria of included studies.

Study Primary diagnosis inclusion criteria

Callcott et al., 2004; Hamblen
et al., 2004; Kevan et al., 2007;
Kayrouz and Vrklevski, 2015

Not applicable as case study/case series

Rosenberg et al., 2004 DSM-IV diagnosis of schizophrenia,
schizoaffective disorder, major depression or

psychotic disorder not otherwise specified

Bernard et al., 2006; Jackson
etal., 2009

|ICD-10 diagnosis of schizophrenia, persistent
delusional disorders, acute and transient
psychotic disorders or schizoaffective disorders
(ICD-10 F20, F22, F23, F25)

Mueser et al., 2007 Severe mental illness as defined by DSM-IV
Axis | or Il disorder and functional impairment

with respect to ability to work or care for oneself

Trappler and Newville, 2007;
Frueh et al., 2009

DSM-IV diagnosis of schizophrenia or
schizoaffective disorder

Mueser et al., 2008; Lu et al.,
2009

DSM-IV diagnosis of schizophrenia,
schizoaffective disorder, major depression or
bipolar disorder

van den Berg and van der
Gaag, 2012

Schizophrenia Spectrum Disorder (Diagnostic
system not specified)

de Bont et al., 2013a; van den
Berg et al., 2015

DSM-IV diagnosis of a psychotic disorder or
mood disorder with psychotic features

gender information (n = 537); with 59.6% of the sample being
female. Eight studies reported on participant ethnicity; where the
percentage of non-white participants per study ranged from 0
to 58%. Twelve studies recruited participants from community
mental health services, two from inpatient services and one from
both community and inpatient services.

Four studies (case studies and case series) did not employ
inclusion or exclusion criteria by virtue of the research design.
The case studies reported on individuals with a primary diagnosis
of paranoid schizophrenia (Kayrouz and Vrklevski, 2015) and
schizophrenia (Kevan et al., 2007); where the presence of
significant PTS symptoms was confirmed using self report
measures. The case series reported on two participants both
meeting ICD-10 criteria for schizophrenia and PTSD (Callcott
etal., 2004) and on three individuals all meeting DSM-IV criteria
for PTSD; one with a primary diagnosis of bipolar affective
disorder (BPAD) and two with a diagnosis of schizoaffective
disorder (Hamblen et al, 2004). The remaining 11 studies
varied in their inclusion criteria regarding primary diagnostic
categories (see Table 1). The number of participants with a
primary diagnosis of a psychotic disorder, as opposed to another
diagnosis meeting criteria for SMI such as a mood disorder,
ranged from 15.7 to 100% of the sample. Two studies reported
solely on participants experiencing a first episode of psychosis
(Bernard et al., 2006; Jackson et al., 2009).

Eight of the 11 studies required participants to have a
secondary formal diagnosis of PTSD (Rosenberg et al., 2004;

TABLE 2 | Quality assessment CTAM ratings for papers categorized by
study design.

Design Study Total CTAM  Mean Score
score (SD)

Case study Case Callcott et al., 2004 9 11.00 (2.45)
series

Hamblen et al., 2004 12

Kevan et al., 2007 14

Kayrouz and Vrklevski, 9

2015
Un-controlled study Rosenberg et al., 2004 28 29.80 (4.27)

Mueser et al., 2007 34

Frueh et al., 2009 34

Lu et al., 2009 24

van den Berg and van 29

der Gaag, 2012
Controlled study Trappler and Newuville, 26 n/a
(non-randomised) 2007
Controlled study Bernard et al., 2006 67 75.20 (15.07)
(RCT) Mueser et al., 2008 87

Jackson et al., 2009 77

de Bont et al., 2013a 54

van den Berg et al., 91

2015

Grand mean (SD) 39.67 (28.38)

Mueser et al., 2007, 2008; Frueh et al., 2009; Lu et al., 2009; de
Bont et al,, 2013a; van den Berg et al., 2015). In one study it
was reported that participants had co-morbid PTSD but it was
unclear as to whether this was formally diagnosed or indicated
through self-report measures (Trappler and Newville, 2007). Two
studies did not stipulate the necessity of a baseline significant
presence of PTS symptoms; however trauma-related symptoms
were measured and identified as the target of the interventions
(Bernard et al., 2006; Jackson et al., 2009).

Description of Interventions

Cognitive Behaviour Therapy (CBT)

CBT interventions targeting PTS symptoms, as described in the
literature, have in common four key elements: psycho-education,
anxiety management; exposure and cognitive restructuring.
The way in which any one of these components is delivered
or the extent to which they are emphasised within the
intervention varies from one study to another. Four studies in
the review described the heterogeneous implementation of a
CBT intervention; one study focused on cognitive restructuring
following initial written elaboration of trauma memory (Kevan
et al., 2007), one study incorporated the use of Smucker’s child
sexual abuse imagery rescripting (Callcott et al., 2004), one study
predominately used exposure preceded by Cloitre’s Skill Training
in Affect Regulation preparatory work (Trappler and Newville,
2007) and the final study from Kayrouz and Vrklevski (2015)
drew on schema therapy ideas.
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Six studies reported on the use of a CBT protocol developed
specifically for the treatment of PTS symptoms in individuals
with SMI (Hamblen et al., 2004; Rosenberg et al., 2004; Mueser
et al., 2007, 2008; Frueh et al, 2009; Lu et al., 2009). The
main components of the protocol designed by Frueh et al.
(2009) were psycho-education, anxiety management, social
skills training and exposure therapy. The article described the
intervention delivered in a mixed group and individual format
over an 11 week period. The exposure element was delivered
individually, with the preceding therapy components initially
delivered in a group. Four studies used the SMI protocol
outlined by Mueser et al. (Lu et al., 2009) which was delivered
individually. The protocol summarised an eight stage modular
intervention, delivered over 12-16 sessions, broadly grouped
into five parts: introduction/engagement, breathing retraining,
psycho-education, cognitive restructuring and termination. One
study (Mueser et al., 2007) used an adapted version of this
protocol delivered in a group over an increased number of
sessions.

One of the 11 studies (Jackson et al., 2009) reported
on cognitive recovery intervention (CRI); a CBT informed
intervention. CRI is a modular protocol based therapy designed
to aid psychological recovery and adjustment to first episode
psychosis over a period of 6 months (with a maximum
of 26 sessions). The three main elements of CRI include
engagement/formulation, trauma processing and psychotic
illness appraisal (shame, loss, entrapment). Appraisals relating
to shame, loss and entrapment have been implicated in the
development and maintenance of PTS symptoms (Lu et al., 2009).
Hence, cognitive techniques such as developing alternative beliefs
are used to challenge and bring about change in these appraisals.

Prolonged Exposure (PE)

Two studies reported on PE (de Bont et al., 2013a; van den Berg
et al,, 2015). PE is an approach which involves the systematic
exposure to previously avoided trauma related stimuli, either
via imaginal exposure or in-vivo means. Both studies reported
on PE delivered in accordance with the manual by Foa et al.
(2007), in 90 min sessions. Therapy sessions involved initial
case conceptualisation, development of an exposure hierarchy
and then repeated exposure within the remaining sessions. In
addition, exposure was continued outside of session by listening
to audio recordings of the exposure 5 days a week.

Eye Movement Desensitisation and Reprocessing
(EMDR)

EMDR was evaluated in three studies (van den Berg and
van der Gaag, 2012; de Bont et al., 2013a; van den Berg
et al., 2015). All employed the use of the Dutch translation
of the standard eight phase EMDR protocol (Shapiro, 2001).
Broadly this protocol involves the following: history and
treatment planning; preparation of self-control techniques and
engagement; assessment and identification of trauma memories;
desensitisation including bilateral stimulation typically via visual
tracking of the therapist moving their fingers back and forth;
installation of positive cognition; body scan; closure involving

the implementation of self-control techniques; re-evaluation and
review (Menon and Jayan, 2010).

Written Emotional Disclosure

One study (Bernard et al., 2006) reported on the use of written
emotional disclosure; where individuals are invited to provide
a written account of traumatic experiences. The study used
an adapted protocol from Pennebaker and Beall (1986) where
participants were asked to write specifically about the experience
of psychosis and the related treatment that was perceived as the
most stressful and upsetting, doing so for 15 min at three separate
time points. The intervention is entirely led by the individual and
is not delivered by a therapist.

Outcomes

PTS Symptoms and Trauma Related Measures

For the purpose of this review, measures and results have been
categorised into PTSD/ PTS symptoms and measures of all other
domains. It should be noted that this is not necessarily the
categorisation used within the original articles (for example some
studies have included measures of mood as a primary outcome)
however to enable clarity in presenting the findings, this crude
grouping has been applied and the implications reviewed in the
discussion section.

In all 15 studies, the primary outcome was PTSD diagnosis
or PTS symptoms. In seven studies (46.7%), where the outcome
measure was clinician rated, the Clinician Administered PTSD
Scale (CAPS) was used. The remaining eight studies (53.3%)
used self-report measures of PTS symptoms (see Supplementary
Table 1 for measures used).

Secondary Domains

Eight studies (53.3%) reported on general psychopathology and
distress (Callcott et al., 2004; Hamblen et al., 2004; Rosenberg
et al., 2004; Trappler and Newville, 2007; Mueser et al., 2008;
Frueh et al., 2009; Lu et al., 2009; de Bont et al., 2013a). Ten
studies (66.7%) (Callcott et al., 2004; Bernard et al., 2006; Kevan
et al., 2007; Mueser et al., 2007, 2008; Frueh et al., 2009; Jackson
et al,, 2009; Lu et al, 2009; van den Berg and van der Gaag,
2012; Kayrouz and Vrklevski, 2015) reported on symptoms of
depression. Four studies included measures of anxiety. Three
studies included measures of psychotic symptoms (Callcott et al.,
2004; van den Berg and van der Gaag, 2012; de Bont et al., 2013b).
Additional secondary outcomes such as recovery style and insight
(Bernard et al., 2006), working alliance (Mueser et al., 2008),
anger and satisfaction (Frueh et al., 2009), self-esteem (Jackson
et al., 2009; van den Berg and van der Gaag, 2012) and social
functioning (de Bont et al., 2013a) were included.

Quality Assessment
The outcome of the quality assessment for each study included
in the review is presented in Table 2. The CTAM total scores
ranged from 9 to 91 (with a maximum score of 100). The mean
total CTAM score across all studies was 39.67 (SD 28.38). The
methodology employed across the studies varied greatly.

The case studies and case series all tended to employ
standardised measures and reported on a protocol or described
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the intervention used in detail. Case studies and case series
did not include blinded assessment of outcome and most did
not employ statistical methods to evaluate the outcome of
the intervention therefore were mostly judged not to have
employed appropriate analyses strategies. The five un-controlled
studies failed to report on power analyses and had small
sample sizes excluding one study. By nature of their design
these studies did not include randomisation and were all
deemed to use appropriate methods of analysis however the
adequate management of drop outs varied. All studies provided
a description of the intervention however some studies did not
report on adherence to protocol. Of the six controlled studies,
half reported on power analyses or included more than 27
participants in each group and all but one involved random
group allocation with most describing this process. Of the five
RCTs all but one used standardised measures conducted by a
blinded independent assessor. There was greater consistency in
these studies to use adequate analysis strategies and manage
participants that had dropped out in the analysis. All RCTs used
and described a protocol driven intervention and reported on
therapist adherence.

A CTAM score of 65 or above is considered to be indicative of
sound methodological vigour and therefore good quality research
with regard to the evaluation of psychological interventions in
mental health (Tarrier and Wykes, 2004). Four of the 15 studies
(26.67%) in this review scored above this cut off. Given that the
review includes two articles employing single n methodology, two
studies reporting on a case series and five un-controlled studies
the quality scores were predicted to be lower due to the nature of
research designs employed.

Findings: PTS and Trauma Related

Outcomes
CBT
Four case studies/series reported on CBT delivered individually.
The two case studies demonstrated reductions in PTS symptoms
following treatment. One case no longer met criteria for PTSD
and saw simultaneous reductions in trauma cognitions relative
to pre-treatment scores (Kevan et al., 2007) and for the other
case PTS scores fell below clinical range (Kayrouz and Vrklevski,
2015). Both cases in Callcott et al. (2004) study demonstrated
reductions in symptoms, with one case moving to below clinical
range. The same pattern was found for the case series by Hamblen
et al. (2004) where two cases no longer met diagnostic criteria for
PTSD and gains were maintained at 3 month follow-up. Three
additional studies reported on CBT delivered individually and all
drew upon a protocol designed specifically for individuals with
SMI (Rosenberg et al., 2004; Mueser et al., 2008; Lu et al., 2009).
All showed a significant effect of treatment on PTS symptoms.
In an un-controlled pilot study (Rosenberg et al., 2004) 11/12
participants showed a significant reduction in PTS symptoms.
For the majority these gains were maintained or further reduced
at 3 month follow-up. Significantly fewer participants met
diagnostic criteria at follow-up (50%) compared to baseline
(100%). Mueser et al. (2008) RCT also showed a significant
reduction in symptoms for the CBT group compared to TAU.

In their study, CBT proved to be no more effective than TAU
in participants no longer meeting diagnostic criteria for a PTSD
diagnosis. The study further showed that the effect size of change
in PTS symptoms and meeting diagnostic criteria increased for
participants with baseline PTS symptoms in the severe range and
the effect size greatly reduced for those with a mild to moderate
severity. This suggests a greater benefit of treatment for those
with more severe symptoms. In keeping with these results, Lu
et al. (2009) study conducted with an ethnically diverse sample
(58% non-European American) showed significant reductions in
PTS symptoms post-treatment and at 3 and 6 month follow-up.
There was a significant reduction in the number of participants
meeting diagnostic criteria for PTSD across all time points
compared to baseline using the PCL. This was also the case for the
PDS with comparisons between baseline and at all time points,
excluding post-treatment.

Two studies reported on CBT delivered in a group format
where treatment effects were demonstrated. Compared to a
supportive counselling group, the CBT group saw significant
reductions in PTS symptoms post-treatment (Trappler and
Newville, 2007). Mueser et al.’s pilot study (Mueser et al., 2008)
found significant reductions in PTS symptoms post-treatment
and at 3 month follow-up. In this latter study, the number
of people meeting PTSD diagnostic criteria was significantly
reduced at all time points compared with baseline. On related
PTS measures, the Mueser et al. study (Mueser et al., 2008)
showed trauma cognitions were significantly reduced post-
treatment and at follow-up compared with baseline. Knowledge
of PTSD also increased post-treatment but the gains were
not maintained at follow up. Frueh et al. study (Frueh
et al., 2009) reported on an intervention integrating a mixed
group/individually delivered protocol developed specifically for
the treatment of PTSD in SMI groups. Results showed that PTS
symptoms significantly reduced post-treatment and at 3 month
follow-up compared to baseline. Ten of the 13 participants no
longer met diagnostic criteria for PTSD at follow-up.

Jackson et al. (2009) study investigating the impact of CRI
indicated that participants reported fewer PTS symptoms than
the TAU group; with a borderline significant difference between
the two groups. Post-treatment and at 12 month follow-up,
significantly more participants in the CRI group showed a
clinically significant change in PTS symptoms (>25% reduction
from baseline score) than the TAU group. This finding had a
small to modest effect size. Baseline level of PTS symptoms
predicted post-treatment PTS score, where participants with a
higher baseline PTS score benefited most from CRI. A baseline
score above clinical cut off on the IES saw a mean reduction
of 28 points in comparison to a mean reduction of six points
for those scoring below clinical cut off at baseline. Duration of
untreated psychosis was also associated with treatment response,
where participants with a shorter DUP were seen to benefit most
from CRI.

PE

One study compared PE with EMDR using a randomised sample
of ten participants with five participants in each group (de Bont
et al., 2013b). The pooled treatment results in both intention to

Frontiers in Psychology | www.frontiersin.org 174

March 2017 | Volume 8 | Article 341


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Swan et al.

PTSD in Psychosis: Psychological Interventions

treat and completer groups showed self-reported PTS symptoms
significantly reduced from pre-treatment through the treatment
phase, post-treatment and then at follow-up with large effect
size. The CAPS score was also shown to be significantly reduced
at follow-up, although yielded borderline significant results at
post-treatment. Of the four treatment completers in the PE
condition, three no longer met diagnostic criteria for PTSD at
post-treatment and this was increased to four participants at 3
month follow-up. When directly comparing PE with the EMDR
condition, the findings suggested response to both treatments
was comparable. Similarly, the RCT comparing EMDR, PE and
waiting list TAU (van den Berg et al., 2015), reporting on
a total sample of 155 participants showed that PE (n = 53)
was associated with a significant reduction in PTS symptoms
compared to waiting list control (n = 47) at post-treatment and
at 6 month follow-up. Participants in the PE condition (and
EMDR condition) were less likely to meet diagnostic criteria for
PTSD post-treatment compared to those in waiting list control
condition. Participants in the PE condition were also shown
to be more likely to achieve full remission of PSTD symptoms
compared with the wait-list control. PE was superior to EMDR
in this respect.

EMDR

van den Berg and van der Gaag (2012) conducted a pilot
investigation of EMDR, employing an un-controlled study design
reporting on 27 participants. Following EMDR, 77.3% of the
treatment completers no longer met diagnostic criteria for PTSD.
The severity score reduced by 42.4 and 52.6% in intention to treat
and completer groups, respectively. Significant improvements
in self-reported PTS symptoms were found post-treatment
compared to baseline. All significant findings had a large effect
size. Similarly the RCT comparing EMDR, PE and waiting list
control (van den Berg et al, 2015) showed that EMDR (n =
55), was associated with a significant reduction in PTS symptoms
compared to waiting list control at post-treatment and at 6 month
follow-up. Participants in the EMDR condition (and PE) were
less likely to meet diagnostic criteria for PTSD post-treatment
compared to those in waiting-list control condition. The study
by de Bont et al. (2013b), with five participants randomised
to the EMDR condition, as reported above, demonstrated a
significant reduction in self-reported PTS symptoms at pre-
treatment through the treatment phase, post-treatment and then
at follow-up compared with pre-treatment scores all with a large
effect size. Similar reductions in clinician rated PTS scores were
too shown. Of the four treatment completers in the EMDR
condition, three no longer met diagnostic criteria for PTSD at
post-treatment and this was maintained at 3 month follow up.

Written Emotional Disclosure

One RCT (Bernard et al.,, 2006) investigated the use of written
emotional disclosure. The study reported on 23 participants and
found a significant reduction in severity of PTS symptoms for the
intervention group between baseline and follow-up compared to
the control group. Furthermore, significantly more participants
in the intervention group (83.3%) reported a reduction in PTS
severity compared to the control group (40%). The interaction

between group and PTS severity accounted for 17% of the
variance, indicating a small effect size. A main effect was found
for avoidance symptoms, with lower avoidance ratings found at
follow-up compared to baseline. This finding was only found for
the intervention group, where a significant avoidance and group
interaction was observed. There were no significant effects found
for intrusion or arousal symptoms.

Findings: Outcomes in Secondary Domains
CBT

For the studies investigating CBT delivered in an individual
format, the case studies/series demonstrated additional
improvements in patient reports of self-trust and anxiety
(Kayrouz and Vrklevski, 2015), reductions in symptoms of
depression (Callcott et al., 2004; Kevan et al.,, 2007; Kayrouz
and Vrklevski, 2015), general psychopathology (Callcott et al.,
2004; Hamblen et al., 2004) and negative symptoms of psychosis
(Callcott et al., 2004). In keeping with the findings outlined
above, there too was a significant reduction in ratings of general
psychopathology as measured by the BPRS found at 3 month
follow-up but not immediately post-treatment in the pilot study
conducted by Rosenberg et al. (2004). Specifically, the affect
subscale on the BPRS significantly improved. The study by
Lu et al. (2009) too showed significant improvements on the
BPRS at 3 and 6 month follow-up, but not at post-treatment.
Mueser et al. (2008) also found significant reductions of general
psychopathology. Studies reported findings of significantly
reduced depression (Mueser et al.,, 2008; Lu et al., 2009) and
anxiety (Mueser et al, 2008). CBT was also associated with
reduced health related concerns and improved ratings of the
working alliance between the client and case manager (Mueser
et al., 2008).

Group CBT appeared to have an impact on general
psychopathology (Trappler and Newville, 2007) and on mood,
where significant reductions on the BDI were observed post-
treatment and at 3 month follow-up compared to baseline
(Mueser et al, 2007). CBT delivered initially in a group
then exposure delivered in an individual format demonstrated
additional gains in ratings of anger and satisfaction post-
treatment and at 3 month follow-up compared to baseline ratings
(Frueh et al., 2009). General psychopathology also significantly
improved at 3 month follow-up compared to baseline. This study
found no effect of CBT on symptoms of depression, anxiety or
social functioning/engagement. In keeping with these findings,
the CRI study showed no significant differences for depression
or self-esteem between the CRI treatment condition and TAU
(Jackson et al., 2009).

PE

de Bont et al. (2013b) included a measure of general
psychopathology and distress (OQ-45) and the pooled treatment
results of both PE and EMDR showed a significant reduction in
total scores from pre-treatment to post-treatment and follow-up.
There was no effect found for social functioning as measured by
the social functioning scale (SES). The pooled results also showed
no treatment effect on psychotic symptoms following treatment,
however there was a significant reduction in psychosis-prone
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thinking on the O-life seen pre-treatment to post-treatment;
which was not maintained at 3 month follow-up.

EMDR

The van den Berg and van der Gaag (2012) pilot study included
secondary outcome measures of psychotic symptoms measured
by the PSYRATS and symptoms of paranoia measured by the
GPTS. A small significant reduction was found post-treatment
on the PSYRATS subscales and total score however there was
no significant difference found for paranoia. This is in contrast
to the de Bont et al. (2013b) study which as outlined above
found no treatment effect on the PSYRATS. A reduction post-
treatment was found for psychosis-prone thinking which was not
maintained at follow-up.

In the van den Berg et al. study (van den Berg and van der
Gaag, 2012), post-treatment there were significant reductions
in symptoms of depression and anxiety, and improvements in
self esteem compared to baseline for both treatment completers
and intention to treat groups. A significant difference was
not found for ratings of hopelessness. As above, de Bont
(de Bont et al, 2013b) showed a significant reduction in
general psychopathology and distress from pre-treatment to
post-treatment and follow-up. There was no effect found for
social functioning.

Written Emotional Disclosure

Secondary outcome measures included measures of depression,
anxiety, recovery style and insight. There were no significant
findings with regard to the impact of the intervention on these
domains. The results showed a main effect on insight with greater
insight seen at follow-up compared with baseline however this
did not differ significantly between groups and cannot therefore
be interpreted as an effect of the intervention.

DISCUSSION

Summary

What Psychological Interventions Have Published
Data?

The review identified 15 studies that had been published in
peer reviewed journals reporting on psychological interventions
targeting PTS symptoms in psychosis. The studies reported
on individual and group interventions employing case studies,
case series, un-controlled and controlled designs. More than
two thirds of the studies included in the review reported on
interventions which were cognitive behaviour therapy (CBT)
informed. The review also described the findings of studies
investigating eye-movement desensitisation and reprocessing
(EMDR), prolonged exposure (PE) and written emotional
disclosure.

How Effective Are the Interventions in Reducing PTS
Symptoms?

Overall, the studies indicated that psychological interventions
are effective in reducing PTS symptoms, as they are shown to
be in non-psychosis populations (Bisson and Andrew, 2005).
Some studies however, demonstrated a delayed treatment effect

with more significant reductions in PTS symptoms occurring
following treatment. Some were not superior to TAU in reducing
qualifying criteria for PTSD diagnosis, yet they were superior
in reducing PTS symptoms. Many of the studies demonstrated
maintenance of effect at follow-up comprising varying time
points (e.g., 3 or 6 month follow-up). CBT protocols specifically
designed for use in SMI populations, CBT used in ethnically
diverse samples and CBT delivered in varying formats all
demonstrated reduced PTS symptoms post-treatment. Cognitive
recovery intervention (CRI) also showed a benefit in reducing
PTS symptoms.

It seems important to highlight the heterogeneity of the CBT
interventions included in the review. Five studies used a common
protocol developed specifically for PTS symptoms within SMI;
however the remaining six studies all varied in the degree to
which any one aspect of a CBT intervention was prioritised,
focused upon or not employed during sessions, with idiosyncratic
adaptations for the use in an SMI sample. Although limited in the
number of studies reporting on interventions other than CBT, the
results for EMDR and PE were shown to be comparably effective
in reducing PTS symptoms and associated cognitions. Written
emotional disclosure too offered positive findings in terms of
reducing PTS symptoms.

Psycho-education, relaxation training, exposure (Frueh et al,,
2009) and written trauma elaboration (Kevan et al., 2007) were
the treatment components associated with significant changes in
PTS symptoms in these studies. Further, PTS symptoms were
shown to be mediated by trauma related beliefs (Mueser et al.,
2008). This is consistent with studies of trauma focused cognitive
behavioural therapy (TF-CBT) in non-psychosis populations,
which highlights the modification of trauma-related beliefs as a
key mechanism of change (Kleim et al., 2013). Taken together,
it would suggest the active treatment components and processes
thought to bring about change in “general” PTSD samples might
apply to those with a primary diagnosis of psychosis.

How Effective Are the Interventions on Secondary
Domains?

For CBT, EMDR, and PE, therapeutic benefits were seen
consistently across studies with regard to measures of general
psychopathology. Low mood and anxiety was improved
following EMDR and PE, however there were mixed findings for
CBT. The interventions also had inconsistent effects on psychotic
symptoms. EMDR had a positive effect on self-esteem, however
CBT did not. CBT was also associated with improvements in
self-trust, health concerns, anger, ratings of working alliance and
satisfaction. No intervention had an effect on social functioning.
Written emotional disclosure was not associated with any
secondary improvements in other domains.

Additional Considerations

The studies highlight a number of interesting findings and areas
for consideration. Firstly, several studies found CBT to be more
effective in reducing PTS symptoms for participants with higher
pre-treatment PTS scores; suggesting those with more severe PTS
symptoms will benefit most from CBT. Interestingly this is in
contrast to the PTSD literature in the general population which
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shows that high pre-treatment PTS symptoms predicts high PTS
symptoms post-treatment (Blanchard et al., 2003).

Homework was also implicated in the effectiveness of the
intervention as greater homework completion contributed to
improved outcomes for PTS symptoms and other secondary
domains including depression and anxiety (Mueser et al., 2008).
This is a consistent finding within the psychotherapy literature
which sees the completion or engagement in homework tasks
having a small to moderate effect size in predicting treatment
outcome in CBT trials (Mausbach et al., 2010).

Psychological treatments, like other aspects of health care,
need to be efficacious in the treatment of the targeted area of
distress/difficulty and also accessible, appropriate and acceptable
to the client group (Tarrier et al., 2006). Many of the studies
reported on the occurrence of adverse events (e.g., significant
increase in symptoms, hospitalisation and suicidality) and
numbers of participants withdrawing from the study. A meta-
analysis showed the average drop-out rate for trauma focused
interventions is 18% (Imel et al., 2013). The drop-out rates of the
CBT, PE, and EMDR studies (not including case studies/series)
ranged from 14 to 41%. All of the studies with lower retention
rates were investigating CBT. It is unclear if CBT is therefore a
therapy this population is less able to engage in as there is a lack of
data on alternative interventions and therefore direct comparison
is currently limited. Written emotional disclosure yielded lower
attrition rates with no drop outs in the experimental group.
The results suggested that only one participant was lost at
follow-up in the control group due to reasons unrelated to the
trial. Although only a single study, and therefore with limited
generalisability, it raises questions as to the value of non-therapist
led interventions. A recent meta-analysis for example has shown
a small to moderate effect size for “self help” interventions within
psychosis highlighting this as an area for further utilisation and
investigation (Scott et al., 2015).

Overall, the treatments presented in this review were reported
to be safe to use in a SMI population. It was acknowledged,
however, that trauma focused interventions, irrespective of
whether the individual has a co-morbid psychosis diagnosis or
not, can lead to distress (Devilly and Spence, 1999), and initial
worsening of PTSD symptoms, emotional exhaustion and other
physical symptoms of anxiety during the exposure phase of the
treatment (Shearing et al., 2011; Hundt et al., 2016). No adverse
events were reported in the majority of the studies. In a small
proportion of cases where symptom exacerbation was reported,
the participant either reported it was caused by factors unrelated
to the intervention or was associated with the exposure aspects of
treatment. In one CBT study however, exposure was not related
to any exacerbation of symptoms and there were no drop outs
at this stage. Participants expressed high treatment satisfaction
and credibility. The majority of drop outs here occurred in the
stabilisation phase. There was mixed implementation across the
studies as to the use of a stabilisation or preparatory phase prior
to beginning the trauma focused components of the intervention.
A recent review suggests that there is insufficient evidence to
support a phased based treatment approach to complex PTSD,
i.e., specifically regarding a stabilisation phase, and that the
inclusion of such a phase may in itself act as a delay or barrier

to intervention targeting the trauma (De Jongh et al., 2016). It is
worth noting however that as psychotic symptom exacerbation
was only measured after the first two exposure sessions (van
den Berg et al.,, 2015) further research is required to build on
this evidence base regarding the safety and efficacy of treating
post-traumatic stress in psychosis.

Placing the Findings in the Current Context
There are a number of findings within the literature that
should be noted when considering the evidence relating to
trauma-focused psychological interventions in psychosis. One
finding is simply the utility and clinical benefit of being able
to talk about the difficult experiences one has had. A study
investigating the relationship between PTS symptoms arising
as a result of first episode psychosis and self-disclosure found
fewer PTS symptoms related to increased levels of disclosure
about the traumatic experiences (Pietruch and Jobson, 2012).
The study highlighted that disclosing and therefore talking
about the experience would be beneficial and support recovery.
This provides a clinical rationale that health professionals can
communicate to individuals when broaching the topic of trauma
assessment and treatment. This finding is important in that it
provides evidence to counter the belief clinicians often hold
that asking clients about traumatic experiences will in some
way “make things worse” (Frueh et al., 2006). These types of
beliefs have been identified as a common and notable barrier to
the development and evaluation of psychological interventions
targeting PTS symptoms in SMI groups (Salyers et al., 2004).

Related to encouraging open dialogue about traumatic
experiences, there is evidence for the benefit of purely psycho-
educational interventions for PTSD. Pratt et al. (2005) provided a
three session PTSD psycho-education programme to individuals
with primary SMI diagnoses whom all had co-morbid PTSD. The
study did not aim to target PTS symptoms; outcomes showed
increased knowledge of PTSD and high levels of satisfaction.
Importantly, the authors reported many of the participants
expressed an increased wish to access an intervention to help
with these experiences. Considering that within clinical services,
a proportion of service users are often reluctant to engage in
psychological therapies (Berry and Haddock, 2008), this finding
offers implications for normalisation, education and improving
the degree to which interventions are deemed accessible. It must
be noted however that this was not formally assessed or followed
up in this study. These two findings taken together highlight the
potential benefit of greater communication about PTS symptoms
and the implications this has not only for engagement in
therapies but also directly on recovery and outcome.

Strengths and Limitations

A main strength of the current review is the use of broad
search criteria and the inclusion of published articles employing
a range of study designs. The use, for example, of a broad trauma
search strategy reduced the chance of potentially relevant records
not being identified at this stage. Within the current psychosis
literature, trauma exposure and symptoms arising as a direct
result of these experiences are described heterogeneously. Terms
such as trauma, traumatic event and adverse experiences are
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frequently all used to describe the same concept. Similarly PTSD,
PTS symptoms, PTS response and traumatic reaction are also
often used interchangeably. Despite the inherent issues arising as
aresult of a lack of consensus regarding terminology; the review’s
search methodology was nonetheless reflective of the language
within the literature and thus thorough in its efforts to provide
an accurate inclusive representation of the current research. The
review is inclusive of all relevant findings within the literature
independent of study design. In an area of emerging evidence,
the exclusion of findings from studies employing less rigorous
designs may not provide a comprehensive representation of the
available research. The use of the CTAM (Tarrier and Wykes,
2004) has allowed for a transparent account of the evidence base
clearly noting the heterogeneity of methodological vigor of the
studies presented.

The review however is not without its limitations. The
main limitation is, perhaps, simultaneously, also its main
strength; the inclusion of un-controlled studies. The use of a
controlled study design, in particular RCT, is considered the gold
standard of investigating the true efficacy and effectiveness of
an intervention (Jones and Podolsky, 2015). On the CTAM, the
uncontrolled studies had lower quality ratings than controlled
studies. There is evidence to suggest studies with poorer
methodology overestimate the magnitude of positive benefits of
the intervention; where a significant negative correlation between
effect size and CTAM score has been found (Tarrier and Wykes,
2004). It must be noted that the CTAM was not designed to be
used to evaluate case studies and therefore it may not have been
a tool that accurately measured the quality of this type of study
methodology. The lower scores therefore may not necessarily
reflect the true quality of this type of research. Case studies by
their nature are based on the work completed with people found
within routine clinical services, and are therefore representative
of the clients the practitioners accessing the research will be
exposed to.

Another limitation of the review is the mixed population
reported in several studies. The use of mixed samples therefore
makes it difficult to infer the effectiveness of these interventions
for the psychosis population specifically. Data were rarely
stratified by diagnosis and therefore impossible to draw out
these particular findings within this review. However, when
considering the results of the nine pure psychosis studies, it
is encouraging that outcomes suggested a beneficial impact
of treatment on symptoms of PTS which provides promising
support for use of these interventions in this group.

Clinical and Research Implications

Firstly, the studies included within the review all report on the
prevalence of high levels of trauma exposure within individuals
with psychosis; which is in keeping with the literature (Bechdolf
et al, 2010). The importance of routine trauma assessment
and investigation across the illness of the negative sequelae
is indicated (Read and Ross, 2003). This idea is consistent
with a “screen and treat” methodology employed following
the London terrorist bombings in 2005. Using this outreach
approach, Brewin et al. (2008) identified significant numbers of
people with a traumatic response to the bombings (and offered

treatment) in comparison to the very small numbers of people
who were referred independently of the screening process. This
is of importance especially in the psychosis and SMI population
where help seeking can be poor and complicated by other issues
such as stigma and fear about the subsequent consequences
(Kessler et al., 2001). Engagement and access is an ongoing area
that needs to be addressed especially in light of evidence from
this review that these individuals can nonetheless engage and
benefit from trauma focused interventions such as TF-CBT and
EMDR. This is in keeping with the NICE 2005 clinical guidance
for the management of PTSD in non-psychosis groups, which
recommends these two interventions as the first line treatment
options. The review therefore appears to provide support for the
applicability of the current PTSD NICE guidance to individuals
with co-morbid severe mental health problems.

With NICE guidance for the care of people with experience
of psychosis calling for routine screening as standard practice,
solutions to overcome the additional impact of barriers at a staff
and organisation level must too be sought. A recent study showed
that a tailored training programme was successful in increasing
staff confidence and knowledge in assessing and treating trauma
within psychosis (Berry and Haddock, 2008). It is recommended
that all teams employ a proactive informed approach to trauma
because although emerging, there is sound evidence for the
benefits of psychological interventions within this group.

This review demonstrated the relatively small number of RCTs
that have been conducted in the area. Further methodologically
vigorous controlled trials investigating the use of psychological
interventions are required to be able to draw more solid
conclusions about therapy efficacy; mirroring the call for an
“adequately powered, multi-centre RCT” of a “CBT based trauma
reprocessing intervention” in the recent NICE guidance. There
also remains a need for research that extends targeting PTS
symptoms alone. The review shows that the impact of the
interventions on symptoms of psychosis is mixed; arguably as
these were not the focus of the treatment. It may be interesting
however to explore whether current trauma focused approaches
can be adapted to optimise treatment gains by integrating
components of psychosis focused therapies. Furthermore, new
research should be extended beyond CBT as more studies looking
at alternative interventions are indicated.

Interestingly, no studies were able to demonstrate functional
gains such as change in employment status or number of health
care visits. There was also a lack of participant reported outcomes
such as measures of quality of life. A focus on both of these
domains would be a welcome addition to further research
in measuring the subjective impact of the interventions and
evaluation of areas of importance for service users. This approach
would be consistent with recovery focused services increasingly
employed in psychosis (Warner, 2009). It may also provide
a more meaningful evidence base that can support therapy
engagement.

Trauma arising as a result of psychosis symptoms and hospital
experiences is a topic that has received increasing recognition and
interest more recently, as it has been shown that a significant
number of individuals are meeting criteria for PTSD following
these experiences (Berry et al., 2013). In support of this, Bernard
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and colleagues (Bernard et al., 2006) reported that the majority
of their sample in the emotional written disclosure condition
wrote about the “debilitating and threatening effect of positive
symptoms (e.g., voices, delusions, hallucinations and paranoia)”
and “negative experiences such as being sectioned.” Research with
a focus on the development of PTS reactions to psychosis and
hospitalisation may help to extend the current understanding
about the impact and suitable interventions. Furthermore,
studies evaluating interventions specifically targeting these post-
psychotic PTS symptoms would be warranted.

CONCLUSIONS

Traumatic experiences are implicated in the development of
psychosis conditions and high rates of historical trauma are
found in this group. People with psychosis are at higher risk
of further trauma exposure. These individuals have greater
service use and achieve poorer clinical outcomes including an
increased risk of suicidality. There is a fast developing evidence
base investigating trauma in psychosis with over 500 articles
having been published in the last 5 years. This review presents
the current evidence for the use of psychological interventions
targeting PTS symptoms in a psychosis population. The review
provided encouraging support for the efficacy of CBT, EMDR, PE,
and written emotional disclosure suggesting the current NICE
guidelines for the management of PTSD are clinically relevant
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Objective: Few empirical studies have examined the feasibility of trauma-focused
treatment among individuals with schizophrenia. This lack of research is important
given the substantial overlap of trauma exposure and subsequent PTSD with psychotic
spectrum disorders, and the potential for PTSD to complicate the course and prognosis
of schizophrenia and other variants of severe mental illness.

Method: As part of a larger study, 14 veterans with a psychotic spectrum disorder
were enrolled to receive prolonged exposure (PE) for PTSD within a single arm open trial
study design. Patient reactions and responses to PE were examined using feasibility
indices such as attrition, survey reactions, and treatment expectancy; pre and post-
changes in PTSD severity and diagnostic status; and thematic interviews conducted
post-intervention.

Results: Quantitative and qualitative data indicate that implementation of PE is feasible,
subjectively well-tolerated, and may result in clinically significant reductions in PTSD
symptoms in patients with psychotic spectrum disorders.

Conclusion: Consistent with treatment outcome data in clinical populations with a
broader range of severe mental illnesses, the current results support the use of PTSD
exposure-based interventions, such as PE, for individuals with psychotic spectrum
disorders.

Keywords: severe mental illness (SMI), trauma, exposure therapy, psychotic disorder, schizophrenia

INTRODUCTION

It is well documented that individuals with severe and persistent forms of mental illness (SMI)
are at increased risk for the experience of a traumatic event and subsequent development of
post-traumatic stress disorder (PTSD; see Grubaugh et al., 2011 for review). Specifically, current
and lifetime prevalence rates of PTSD in this population range between 46 and 53% (Grubaugh
et al, 2011). Additionally, a comorbid diagnosis of PTSD among individuals with SMI is highly
correlated with decreased psychosocial functioning, worse quality of life, and substance use (e.g.,
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Mueser et al., 2004a,b; Ford and Fournier, 2007; Fan et al,
2008; Grubaugh et al, 2011); as well as a range of other
prognostic indicators such as homelessness, disability ratings,
suicidal ideation (e.g., Sautter et al., 1999; Mueser et al., 2004b;
Strauss et al., 2006; Newman et al., 2010), and exacerbations
in the core symptoms of SMI diagnoses (e.g., Kilcommons and
Morrison, 2005; Lysaker et al., 2005; Schenkel et al., 2005; Ucok
and Bikmaz, 2007; Lysaker and Larocco, 2008; Meade et al., 2009).

Despite elevated risk of PTSD and the associated impairment
among individuals with SMI, the literature regarding the
implementation of trauma- and PTSD-focused psychotherapy in
this clinical population remains underdeveloped. This gap in data
is due in part to the historical exclusion of patients with current
psychotic symptoms, recent histories of suicidal or unstable
behavior, and/or severe illness burden from participation in
PTSD clinical trials (Spinazzola et al., 2005); as well as concerns
by some clinicians that intense trauma focused interventions
may be ‘over-stimulating’ for individuals with SMI (Braiterman,
2004; Fowler, 2004; Frueh et al., 2006a). Published studies include
a handful of small open trials (Rosenberg et al., 2004; Mueser
et al., 2007; Lu et al,, 2009) and one randomized controlled
trial (RCT), each of which used a similar cognitive restructuring
intervention in samples of community mental health center
(CMHC) patients (Mueser et al., 2008). Two additional open
trials examined the efficacy of an exposure-based intervention
for PTSD among individuals with SMI, one in a CMHC and
the other in a VA Medical Center (Frueh et al., 2009; Grubaugh
et al., 2016, respectively). Finally, one small RCT and two larger
RCTs conducted in the Netherlands with community outpatients
reported on the efficacy of two common types of exposure
therapy (de Bont et al., 2013, 2016; van den Berg et al., 2015).
Collectively, results from these trials suggest that specialized
PTSD interventions are effective among patients with SMI
(both civilian and veteran) and result in statistically significant
reductions in PTSD symptoms across treatment (Frueh et al,
2009; Grubaugh et al., 2016) or between active and control group
conditions (Mueser et al., 2008).

Although preliminary PTSD treatment outcome data for
individuals with SMI are promising, there is significant room
for an increased understanding of how this subset of trauma
survivors respond to targeted PTSD intervention—particularly
individuals with a psychotic spectrum disorder, given diathesis
stress models of psychosis (Grubaugh et al., 2011). As such, the
current manuscript used mixed qualitative/quantitative methods
to better understand how a sample of 14 patients with a
psychotic spectrum disorder (i.e., schizophrenia, schizoaffective,
and psychotic disorder NOS) responded to Prolonged Exposure
(PE) for PTSD (Foa and Rothbaum, 1998) using a range of
feasibility indices, post-treatment thematic interview data, and
symptom severity measures.

MATERIALS AND METHODS

Overview of Study
The current study was part of a larger open trial of PE for PTSD
among veterans with a psychotic spectrum disorder (Grubaugh

et al, 2016). The active intervention phase (i.e., treatment
phase) consisted of approximately 10-15 weekly individual
sessions of PE, a widely disseminated manualized exposure-based
intervention for trauma and PTSD (Foa and Rothbaum, 1998).
Participants completed an initial (baseline) assessment prior to
the initiation of treatment, an assessment immediately following
the conclusion of treatment, and a final follow-up assessment
6 months after treatment completion. Follow-up assessment data
reported in the current study reflects immediate post-treatment
data due to low frequency of 6-month follow-up data.

Participants

Fourteen (14) veterans with a psychotic spectrum disorder were
enrolled in the current study and included in the current
analysis plan. These veterans were part of a larger clinical trial
for PTSD that included a broader case-mix of SMI diagnoses
(Grubaugh et al., 2016). The 14 veterans in the current study
consist of the subset of patients from the larger trial that
had a diagnosis of a psychotic disorder. Procedures for the
current study were identical to that of the larger trial. All
veterans had a history of psychiatric hospitalization and impaired
psychosocial functioning and generally required assistance with
independent living and symptom/medication management as
documented within individual patient clinical records and by
their disability status. Medication titration was not part of the
study, and veterans remained on their current medications
and dosing pre- to post-intervention. Diagnoses of a psychotic
disorder and PTSD were verified via clinician-administered
semi-structured diagnostic interviews (detailed below). Exclusion
criteria for study consisted of current substance dependence,
current psychiatric hospitalization, or a recent suicide attempt
within 2 months of enrollment in the study.

Assessment Measures
Eligibility for the intervention trial was determined using the
following measures:

The Trauma Assessment for Adults (TAA; Resnick, 1996) was
used to identify an index trauma for treatment at baseline (i.e.,
to confirm PTSD criterion A; American Psychiatric Association
[APA], 2000). The index trauma was limited to one “type” of
traumatic event (i.e., combat or sexual assault) but could include
both discrete and/or chronic types of trauma (i.e., single sexual
assault, child sexual abuse). In cases where there were multiple
events related to the same trauma (i.e., child sexual abuse) a
‘worst’ event was selected if possible and the PTSD assessment
was anchored that that ‘worst’ event.

The Clinician-Administered PTSD Scale (CAPS; Blake et al.,
2005) assessed the frequency and intensity of current PTSD
symptoms using DSM-IV criteria. The CAPS is a well-established
measure for determining PTSD diagnoses and possesses strong
psychometric properties and diagnostic application (Weathers
et al,, 2001), and it has been previously utilized to reliably
diagnose PTSD in SMI populations (Grubaugh et al., 2011).
PTSD diagnoses were confirmed during the baseline assessment
with the CAPS using the F1/I2 scoring algorithm (Weathers
etal., 1999). Likewise, the CAPS was used as the primary clinical
outcome at follow-up.
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The Mini-International Neuropsychiatric Interview for
DSM-IV (MINI for DSM-1V; Sheehan et al., 1998) is a clinician-
administered, semi-structured diagnostic interview that
was used to confirm the presence of a psychotic disorder
at baseline. Comorbid psychiatric conditions were also
identified using the MINI. Veterans who endorsed current
alcohol/substance dependence during the MINI were excluded
from the intervention trial. The MINI is a well regarded
diagnostic tool that demonstrates sufficient diagnostic sensitivity
and specificity in comparison to more extensive clinician-
administered diagnostic interviews (e.g., SCID; Sheehan et al.,
1998).

The PTSD Checklist (PCL; Weathers et al., 1993) is a brief self-
report measure of PTSD symptoms based on DSM-IV diagnostic
criteria. In the current study, the PCL was administered at each
assessment time point and during each treatment session. The
PCL has 17 items, and individual item scores are summed to yield
a total score ranging from 17 to 85. The PCL demonstrates a high
correlation with the CAPS (r = 0.93) and sufficient diagnostic
efficiency of PTSD (>0.70) within multiple trauma populations
(Weathers et al., 1993; Blanchard et al., 1996).

A Reactions to PTSD Research Survey, developed by the
study team in previous research, was used at the post-assessment
to obtain quantitative ratings of veterans reactions to the
intervention. The survey used a 10-point Likert scale that
assessed six domains: (1) distress, (2) difficulty, and (3) confusion
associated with study research procedures; (4) participation
satisfaction; (5) perceived value of the research experience; and
(6) willingness to participate in comparable research in the future.

A modified Treatment Expectancy (Borkovec and Nau, 1972)
form was administered after the third treatment session to assess
the subjective treatment outcome expectancies and perceptions
of treatment credibility of study participants. Four questions on
this measure were selected for use in the current study: (1) patient
perception of the treatment rationale; (2) patient confidence
in the treatment addressing PTSD; (3) patient willingness to
recommend the treatment to others; and (4) patient expectation
for treatment success.

Procedure

Participants were recruited through direct referrals from VA
service providers in a specialized mental health clinic, the PTSD
Clinical Team (PCT), of a Southeastern VAMC. That is, veterans
initially presenting for treatment to this clinic were referred to
study personnel if they had a diagnosis of a psychotic disorder
in their electronic medical records. Veterans who expressed an
interest in receiving treatment through the study were then
contacted by study staff to schedule a baseline assessment and
determine eligibility. At the time of enrollment, veterans had VA
case managers and were on psychotropic medications at the time
of enrollment but were not receiving any other psychotherapy at
the time. The baseline assessment was conducted by the study
team and included a thorough review of the study rationale
and procedures followed by informed consent and a battery of
instruments. Eligibility was determined by a positive diagnosis
of PTSD on the CAPS and a positive diagnosis of a psychotic
disorder on the MINL The study was conducted with full

approval from the associated institutional review boards and data
collection occurred between January 2008 and December 2012.

Intervention

Prolonged Exposure was administered, consistent with the PE
manual, in 10-15 weekly individual sessions (Foa and Rothbaum,
1998). While PE is implemented in 10 sessions as standardized
by the protocol, up to five additional sessions were allowed if
clinically warranted, given the novelty of the patient population'.
Sessions 1 and 2 included psychoeducation, discussion of
expectations for therapy, and instruction in diaphragmatic
breathing and progressive muscle relaxation. Subsequent sessions
consisted of imaginal exposure of the trauma narrative based
on the identified index event and in vivo exposure exercises
based upon a constructed hierarchy of fear provoking stimuli or
situations. For patients with multiple traumas of the same theme
(i.e., those with multiple combat experiences or child sexual
abuse), exposure exercises focused on the ‘worst’ event first and
then proceeded to other events as warranted based on habituation
to this ‘worst’ event. Treatment sessions lasted approximately
60-90 min and generally included at least 45 min of imaginal
exposure.

Quantitative Statistical Analyses

Descriptive Analyses

Statistical assumptions for planned data analyses were evaluated
via calculations of demographic and baseline clinical variables
descriptive statistics (i.e., measures of central tendency,
variability, and frequency distributions). Baseline characteristics
for those who completed eight or more sessions of the
intervention were compared to the remainder of the sample
using Chi-square or Fisher’s Exact Test for dichotomous variables
and t-tests for continuous variables. Similar comparisons were
made between those who attended four or more sessions of the
intervention to the remainder of the sample.

Feasibility Analyses

The feasibility analyses used the full sample size of 14 veterans
with a psychotic spectrum disorder enrolled to receive PE
for PTSD. Feasibility outcomes included patients enrolled in
the intervention who did not attend any sessions, those who
completed only one session, those who completed less than
four sessions, those who completed less than eight sessions, and
those who completed 11-15 sessions. Assessment items related
to treatment expectations and study participation reactions were
evaluated with mean/standard deviation calculations.

Clinical Outcome Analyses

Clinician-Administered PTSD Scale PTSD analyses consisted
of participants who completed at least four treatment sessions
(n = 10; i.e., received at least two sessions of imaginal exposure).
Post-scores were missing for one of the ten subjects who
attended at least four sessions, yielding a completer sample

Weterans were offered additional sessions by their therapist if they reported
significant symptoms on the PTSD Symptom Checklist (PCL) toward the end of
the standard course of treatment (i.e., by session 7 or 8). Only one Veteran in the
current sample was offered and received additional sessions.
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of nine participants for CAPS outcome analyses pre- to post-
intervention. The full sample size (n = 14) was not used because
the assumption of missing at random (MAR) was questionable
for methods such as multiple imputation, and the sample size was
prohibitively small for complex methods for data not missing at
random.

The secondary efficacy outcome measure was the PCL
evaluated prior to participation in therapy (baseline), after
each therapy session during the active intervention phase,
and at post-intervention. 95% confidence intervals and the
paired t-test were used to estimate the magnitude and
test statistical significance of change from baseline to post-
treatment for CAPS total score and PCL. In a second approach
for the PCL, mixed effects modeling (MEM) was used to
estimate the slope of scores across the study time period. The
trajectory for sessions 1-10 was used for these analyses as this
was the standard course of treatment recommended for all
patients by the PE manual. Because of the single arm design,
analyses of symptom improvement (i.e., efficacy) are considered
descriptive and hypothesis generating rather than hypothesis
testing.

Qualitative Data Collection and Analysis
Thematic Interview

All participants completed a clinician administered thematic
interview at the end of treatment (or when patient was
willing, at drop-out) to learn more about their reactions,
perceptions, beliefs, preferences, and suggestions for PE.
A flexible interview approach was used, providing the patient
with topics and subject areas of inquiry but allowing for
additional commentary or queries as indicated. Discussions
lasted about 30 min and were audiotaped for later transcription
and analysis.

Data Management/Analysis

Data was coded using a constructivist grounded theory approach
(e.g., Charmaz, 2006). First, multiple thorough readings of
interview transcriptions by three independent coders was
conducted for content analysis. Each independent coder then
generated an independent list of thematic categories and
subcategories. After the primary coder further developed and
ordered the data, the themes were reviewed, refined, and
finalized by the group. This analytic approach has been used
successfully by the authors with a range of patient and
provider samples (e.g., Robins et al., 2005; Frueh et al., 2006a,b,
2012).

RESULTS

Descriptive Analyses

See Table 1 for demographics and baseline severity data on the
full sample (n = 14) and those included in the completer efficacy
analyses (n = 10). Comparisons were made between veterans
who completed a minimum of eight sessions (i.e., standard
course of therapy; n = 8) relative to the remainder of the
sample (1 = 6) by age, service era, baseline CAPS total scores,

TABLE 1 | Demographics and baseline symptom severity.

Full sample Completer
n=14 sample n =10

Age M=46.8 M = 52.88
SD =129 SD =11.75

Employment

Full-time 7% (n=1) 10% (n =1)

Part-time 7% (n=1) 0%

Unemployed 86% (n = 12) 90% (n = 13)

Race

African American 50% (n=7)

Caucasian 50% (n=7)

Relationship status

Married/cohabitating 57% (n = 8) 70% (n = 10)

Not married/cohabitating 43% (n = 6) 30% (n =4)

Gender

Male 93% (n = 13) 100%

Disability Connection PTSD

Yes 42.9% (n = 6)

Service Era

Vietnam 43% (n = 6)

Post-Vietnam 14% (n =2)

Persian Gulf 14% (n = 2)

OEF/OIF 29% (n=4)

Index trauma

Combat 62.5% (n = 8)

Physical assault 125% (n=2)

Adult sexual assault 125% (n=2)

Serious accident 125% (n=2)

CAPS M =75.64 M = 68.00
SD = 19.91 SD = 18.04

PCL M =64.14 M = 62.00
SD = 8.31 SD = 8.99

Completers attended four or more sessions and had available CAPS post-data
(n = 9). Non-completers attended fewer than four session (n = 4) or were missing
post-data (n = 1), yielding a total of n = 5 participants.

race/ethnicity, marital status, and index trauma. Race/ethnicity,
marital status, or index trauma were not statistically different
across groups. However, statistically significant group differences
emerged by age, service era, and baseline CAPS total scores.
More specifically, veterans completing less than eight sessions
tended to be younger, M(SD) = 38.67(12.50) versus 52.88(11.08),
t = —2.38, p = 0.04; and 50% of those who received less than eight
sessions were Operation Enduring Freedom/Operation Iraqi
Freedom (OEF/OIF) [x2(3, n = 14) = 8.90, p = 0.03]. Veterans
completing less than eight sessions also had higher baseline CAPS
total severity scores relative to the remainder of the sample,
M(SD) = 87.17(20.12) versus 67.00(15.75), respectively, t = 2.11,
p=0.05.

Similar comparisons between veterans completing four or
more sessions (minimum course of therapy; n = 10) relative
to the remainder of the sample (n = 4), yielded more
pronounced differences by CAPS pre-treatment severity scores,
M(SD) = 94.75(7.80) for those completing less than four sessions
versus M(SD) = 68.00(18.04) those completing four or more
sessions, t = 2.81, p = 0.01. Age and service era differences
became non-significant but demonstrated similar trends, and
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employment status, race/ethnicity, marital status, and index
trauma remained non-significant.

Feasibility Data

Of the 14 veterans enrolled with a psychotic spectrum disorder, 9
completed a post-treatment assessment/thematic interview (i.e.,
had complete data). Of the five who did not complete the
assessment immediately following the completion of therapy,
three dropped out of treatment prior to session three and were
not invited for a post-assessment given the recent timing of their
initial assessment; the other two declined follow-up. With regard
to treatment, 2 veterans attended one session of PE, 10 attended
four or more sessions of PE, and 8 attended eight or more sessions
of PE, including one (1) veteran who received fifteen sessions (i.e.,
more than the standard course of treatment)?.

Treatment Expectancy

Treatment expectancy variables collected at the end of session 3
suggested that veterans generally found the intervention to be
logical, M(SD) = 8.14(1.57). Ratings regarding how confident
veterans were in a) the treatment addressing PTSD symptoms
[M(SD) = 5.71(2.56)]; b) likelihood of recommending PE to
others [M(SD) = 6.43(3.21)]; and c) the intervention successfully
decreasing another fear [M(SD) = 6.25(3.01)] were all in the
moderate to high end.

Survey Based Reactions to the Intervention

Reactions to the intervention variables were in the low
to moderate range with regard to how (a) distressing
[M(SD) = 5.33(3.04)]; (b) difficult [M(SD) = 2.67(2.40)];
and (c) confusing veterans found the research procedures and
intervention [M(SD) = 5.22(3.42)]; and in the moderate
to high range with regard to how (a) satisfied they
were with their participation [M(SD) = 8.00(1.50)]; (b)
worthwhile they perceived their research participation to
be [M(SD) = 8.11(1.36)]; and (c) willing they would be to
participate in a similar study in the future [M(SD) = 7.78(2.73)].

Clinical Outcomes

Completer clinical outcome analyses (n = 9) yielded significant
pre- to post-changes in CAPS severity scores, —24.8 (95% CI:
—44.5, —5.0), p = 0.02; as well as significant pre- to post-
changes in PCL scores, —14.1(95% CI: —20.0, —8.1), p = 0.001.
See Figures 1, 2 for trajectories of CAPS and PCL scores from
baseline to post-intervention. With regard to total % change in
CAPS scores pre- to post-intervention, 78% of veterans had at
least a 10% decrease from baseline to post-intervention, and
55.6% (n = 9) had at least a 50% decrease baseline to post-
intervention (i.e., responder proportion). Additional analyses
examining the trajectory of PCL scores across treatment sessions
using MEM provided supportive evidence of a significant decline

20f the 6 veterans who did not complete the standard course of treatment (i.e., 8
or more sessions), 2 cited transportation problems as their reason for drop-out; 2
did not respond to follow-up attempts, 1 was a treatment responder who no longer
wanted treatment due to symptom amelioration; and 1 stated he was no longer
interested in participating in the study.

in PCL means over the treatment trajectory (Estimated slope
from MEM: —1.3 (SE = 0.3), p = 0.002) (Figure 3).

Of the veterans who attended at least eight treatment sessions,
six of eight experienced remission of PTSD diagnosis at post-
intervention. Additionally, one (1) of the veterans who attended
five sessions no longer met criteria for PTSD at post-intervention,
yielding a total of seven of nine treatment responders among
those who received at least four sessions of the intervention
(National Center for PTSD, 2006).

Two veterans remained symptomatic at post-despite receiving
at least 10 sessions and another veteran remained symptomatic at
post-after completing 8 sessions and dropping out of treatment
prematurely. As noted previously, three veterans dropped out of
treatment prior to session three, one prior to session four, and
another prior to session 6.

Thematic Interviews

Thematic interviews were designed to learn more about veterans’
reactions, beliefs, preferences, and suggestions for PE. Of the nine
thematic interviews available for analysis, six were with veterans
who were considered treatment responders (i.e., no longer had
PTSD at follow-up and/or experienced a statistically significant
decrease in CAPS severity pre- to post-intervention). The other
3 interviews were with veterans who remained symptomatic
post-treatment [2 who completed 10 sessions (i.e., the standard
course of treatment) and 1 who dropped out of treatment after 8
sessions].

With regard to the content of thematic interviews, five higher
order categories were derived based on relative frequency of
occurrence in the thematic interview transcriptions:

Veterans reported long histories of untreated trauma-
related symptoms. Most veterans reported suffering from PTSD
for several years, with some index traumas occurring more than
20 years prior to the baseline assessment. Despite this, none of
the veterans interviewed reported having received specialized
therapy for PTSD in the past. One veteran stated, “Nobody said
anything about PTSD even though I had this problem for a long
time, and this is what I kept telling them over and over again,
you know.” Yet another veteran noted, “Well I'm 52 now and
this happened when I was 14 years old and I have never spoken
to anyone about it. Till, you know, I did it here...When people
used to ask me about it, I would just brush it off, or say I don’t
want to talk about it, or that’s the past, I don’t really want to visit
it.”

Veterans reported being apprehensive at the start of
treatment regarding their ability to deal with the difficult
emotions and memories that they believed the intervention
would solicit. Veterans, similar to other patient populations
enrolled in PE or trauma intensive services, expressed concerns
about their ability to manage imaginal exposure sessions (i.e.,
talking about their trauma in detail) and about the potential
adverse consequences of bringing up upsetting/distressing
memories. Among those who responded to the intervention,
these fears seemed to decrease as treatment progressed. For
example, one treatment responder stated, “Like at first when we
started, like it was really difficult to tell the story. It made me
upset and made me feel as if I was reliving it as I told it...
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FIGURE 1 | Trajectories of CAPS total scores from baseline to immediate post-treatment.
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FIGURE 2 | Trajectories of PCL scores from baseline to immediate post-treatment.

and as I got to the end, it was almost boring.” Other treatment
responders stated, “I was a little scared of what it would stir
up but I'm happy with the outcome”; and “It’s still upsetting,
but not like just the whole thing before, it would upset me for
like a long time too—you know, for like a couple of hours I
would just be in a bad mood, and now not so much, so I think

it’s really helped.” For the three veterans who did not respond
to treatment or dropped out prematurely this distress/anxiety
seemed to persist.

Veterans tended to view the treatment and/or treatment
team as credible, and this seemed to encourage veterans to
“stick with the treatment” despite their anxiety. One veteran
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[treatment responder] who reported having a lot of anxiety in
the beginning of treatment was asked by the interviewer how
he managed his anxiety, and he stated, “I guess I took a chance
and trusted that you guys would help me through it, and that my
wife would help me through it.” Another treatment responder who
was not initially confident noted, “Well at first I thought it’s not
going to work. Just the way I can’t really open up that much. But it
happened though, something happened and you now, once I got to
talking about it and the way I felt afterward, I felt you know real
shaky and stuff like that but funny thing about it is, I feel good.”

Even the three veterans who did not respond to treatment or
dropped out prematurely viewed the treatment as logical. One
of these veterans stated, “When I first started right, I felt that the
treatment was helping and um I was confident —you know—that I
could be helped. Then, as I got deeper into the sessions, I felt that it
was bringing things out of me that I didn’t want to deal with. But as
far as the treatment, it makes sense. The things that Ms. **** was
showing me made sense and I feel that I, my part of the bargain,
you know, I failed because I couldn’t handle it.”

Both treatment responders and non-responders reported a
number of benefits of the intervention. Treatment responders
tended to report an improved ability to manage thoughts related
to the trauma and a greater awareness of how their symptoms
were affecting their daily lives. For example, one veteran stated
“It’s okay for me to deal with it now. I realize you know, that it was
over there, you know, and it’s not going to happen over here”; and
another reported “I could think about what happened and not fall
to pieces anymore and not have to go to the hospital and stick my
head in the sand.”

Treatment non-responders tended to report being better able
to talk about the trauma, a decrease in overall severity of distress
[albeit not an elimination of symptoms], and/or having a better
ability to manage their trauma-related distress. For example, one
veteran stated “I can talk about it now and before I didn’t want
t0”; and yet another veteran who was a treatment non-responder
stated, “On command now I can say stop and gather my thoughts
when I'm getting to that point. That helps me you know. The things
that I learned I got pretty well embedded in me. So I can always
say, well okay, I don’t have to be in control.”

Although there was little evidence of relapse or
exacerbations in symptoms, some difficulties with the
intervention were noted. Generally speaking, veterans did not
report experiencing a worsening of symptoms -either with
regard to PTSD or their primary SMI symptoms. Consistent with
this, when asked directly whether his symptoms were worse,
better, or the same since his enrollment in the study, one veteran
[a treatment non-responder] stated, “They’re about the same.
Most days, as long as I don’t think about it, I can live a normal
life.”

Difficulties and/or challenges associated with the intervention
generally consisted of initial fears regarding the intensity of the
intervention (as noted above) and difficulty managing negative
affect outside of sessions. With regard to the latter, one veteran
[a treatment non-responder] stated, “It’s like I said, once I'm here,
I can be in here, and talk with her (therapist). She will speak to
me and I can go home that day and feel less symptoms, but then
another day I'm not seeing her, or something, and I'm back in this
rut or whatever, and start not feeling so good, and start thinking
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about these things, and start hearing things, and seeing things I
guess. But I hear them a lot of times too. . .. It just didn’t stick, you
know. Just not how I would like it to be.”

DISCUSSION

Results of the current study suggest that an exposure-based
intervention for PTSD is generally well tolerated and can
be therapeutically beneficial among patients with a psychotic
spectrum disorder. Quantitative data indicate that seven out of
nine veterans experienced remission of PTSD diagnosis at follow-
up, and the trajectory of PTSD symptoms over the course of
treatment was comparable to general population samples (e.g.,
Bradley et al., 2005; Cloitre, 2009). Additional data suggest that
PE was generally perceived as feasible, logical, and not overly
distressing; and veterans typically held favorable expectations
with regard to treatment. Qualitative data further suggest that
individuals with a psychotic spectrum disorder tend to have
similar reactions to PE as other PTSD clinical populations
(Foa and Rothbaum, 1998). That is, they have concerns about
their ability to manage their distress at the onset of treatment,
but this distress typically decreases as they progress through
treatment and make gains. Additionally, even treatment non-
responders/drop-outs noted some benefits of the intervention,
and no veteran experienced a significant exacerbation in PTSD
symptoms [or other symptoms] as a result of treatment. Despite
misassumptions that trauma-focused therapy may exacerbate
symptoms of SMI, no study-related adverse events occurred
during the course of the intervention trial. Collectively, these data
suggest that individuals with psychotic spectrum disorders do not
respond to targeted PTSD intervention in a dramatically different
manner than individuals without an SMI.

Notwithstanding a number of positive findings with regard to
treatment completers, there were some meaningful differences
between those who failed to complete at least four or eight
sessions of the intervention and the remainder of the sample.
Younger veterans and OEF/OIF veterans were at increased risk
to prematurely drop out of the intervention relative to older
veterans and other service era cohorts. Given the overlap between
age and service era, it is difficult to reach a conclusion regarding
the variable dropout of younger veterans and/or OEF/OIF
veterans. This result should also be interpreted cautiously, as the
non-completer group was small (n = 6). Future studies should
seek to further understand attrition among OEF/OIF veterans
relative to other veteran service era cohorts.

Interestingly, differences in baseline PTSD severity suggested
that veterans with the highest levels of PTSD symptoms
were at greatest risk for premature treatment dropout in the
current analysis. High levels of distress may interfere with
treatment adherence. As such, veterans in ‘high’ distress may
have benefited from a stronger “buy-in” at the onset of
treatment; a shorter time frame between the start of treatment
and receipt of imaginal and in vivo exposure (i.e., the active
elements of PE); motivational interviewing strategies to address
ambivalence about treatment; and/or behavioral activation or
distress tolerance strategies to manage intense emotions and

reduce overall distress. Worth noting again, most veterans
dropped out of treatment prior to the start of imaginal exposure,
as these patients may not have experienced symptom relief
quickly enough to maintain treatment engagement. With regard
to treatment non-responders, qualitative data suggest that these
individuals continued to have fears about their ability to manage
the distress associated with their treatment participation.

Given documented rates of attrition, treatment retention
in trauma-focused and/or exposure-based therapies can still
be significantly improved. Worth noting, however, the rate of
attrition, retention, and treatment completion in the current
study is comparable to prior PTSD treatment outcome studies of
veterans with combat-related PTSD (Bradley et al., 2005; Cloitre,
2009) and SMI or psychotic spectrum disorders (Rosenberg et al.,
2004; Mueser et al., 2007, 2008; Frueh et al., 2009). Additionally,
there are no clear guidelines with regard to standard cutoffs
for a minimum threshold of dosing for PE. If 3, rather than
four sessions, had been used as the cut-off in the current study,
our study results would be comparable to a recent study using
exposure-based interventions among individuals with a psychotic
disorder (van den Berg et al., 2015). With regard to therapeutic
dosing, it appears that most veterans responded to a standard
course of treatment—and those who remained in treatment
tended to get better with some exceptions.

There were some limitations to the current study that require
discussion. First and foremost, the sample is small and study
data are based on a single arm study design, thus limiting firm
conclusions that can be made. Due to the single arm design
of our study, inferential analyses of symptom improvement
(i.e., efficacy) are considered descriptive and can only provide
indications (based on statistically significant p-values) that the
observed improvement in symptom severity is unlikely the result
of chance. That is, the results cannot firmly establish that the
treatment produced the changes because unknown intervening
events cannot be eliminated as causal factors in the observed
improvements in outcomes. Those included in the clinical
outcome analyses were significantly older, had less severe PTSD
symptoms at baseline, and were predominantly Vietnam era
veterans compared to those not included in the analysis sample.
Generalization of efficacy results, therefore, is restricted to the
population of veterans with SMI having characteristics similar
to that of the analysis sample (older veterans with less severe
PTSD symptoms). A final limitation concerns the assessment of
possible variables that influence successful treatment outcomes.
The current study did not include a measure of primary
symptoms of psychosis or other well-established predictors of
treatment success (i.e., therapist adherence to protocol, rapport,
etc.). Addressing such limitations in future studies may provide
information regarding how to maximize treatment response and
possible additional benefits associated with PTSD treatment in
individuals with psychotic spectrum disorders.

The current study addresses important knowledge gaps in the
PTSD treatment outcome literature. First, the current study used
a mixed methods approach to develop a more comprehensive
picture of how individuals with a psychotic spectrum disorder
respond to targeted PTSD intervention. Second, the current
study represents one of a few examinations of PE, a widely
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used, researched, and disseminated exposure-based intervention
for PTSD, in a patient population with a psychotic spectrum
disorder. In this regard the current study findings can be
examined within the context of the broader PTSD treatment
outcome literature. Finally, study participants reflected a diverse
patient population with regards to ethnic/racial identification
[ie., the majority of the sample (n = 7; 50%) identified as
minority].

Altogether, the current study findings are promising and serve
to mitigate both provider and patient beliefs that individuals
with psychotic spectrum disorders such as schizophrenia cannot
benefit from intense trauma focused treatment. Additional
data along this theme would further disseminate the use
of empirically supported PTSD interventions in this patient
population. Such efforts would undoubtedly facilitate the
establishment of an evidence-based standard of care and
the incorporation of trauma-focused interventions into the
psychosocial rehabilitation conceptualization for this patient
population.
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Despite high rates of trauma in individuals with psychotic symptoms, post-traumatic
stress symptoms are frequently overlooked in clinical practice. There is also reluctance
to treat post-traumatic symptoms in case the therapeutic procedure of reprocessing the
trauma exacerbates psychotic symptoms. Recent evidence demonstrates that it is safe
to use reprocessing strategies in this population. However, most published studies have
been based on treating post-traumatic symptoms in isolation from psychotic symptoms.
The aims of the current case series were to assess the acceptability, feasibility, and
preliminary effectiveness of integrating cognitive-behavioural approaches for post-trau-
matic stress and psychotic symptoms into a single protocol. Nine participants reporting
distressing psychotic and post-traumatic symptoms were recruited from a specialist
psychological therapies service for psychosis. Clients were assessed at five time points
(baseline, pre, mid, end of therapy, and at 6+ months of follow-up) by an indepen-
dent assessor on measures of current symptoms of psychosis, post-traumatic stress,
emotional problems, and well-being. Therapy was formulation based and individualised,
depending on presenting symptoms and trauma type. It consisted of five broad, flexible
phases, and included imaginal reprocessing strategies (reliving and/or rescripting). The
intervention was well received, with positive post-therapy feedback and satisfaction rat-
ings. Unusually for this population, no-one dropped out of therapy. Post therapy, all but
one (88% of participants) achieved a reliable improvement compared to pre-therapy on
at least one outcome measure: post-traumatic symptoms (63%), voices (25%), delusions
(50%), depression (50%), anxiety (36%), and well-being (40%). Follow-up assessments
were completed by 78% (n = 7) of whom 86% (n = 6) maintained at least one reliable
improvement. Rates of improvements following therapy (average of 44% across mea-
sures post therapy; 32% at follow-up) were over twice those found during the waiting
list period (19%). No participant indicated a reliable worsening of any symptoms during
or after therapy. The study shows that an integrative therapy incorporating reprocessing
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strategies was an acceptable and feasible intervention for this small sample, with prom-
ising effectiveness. A randomised controlled trial is warranted to test the efficacy of the
intervention for this population.

Keywords: psychosis, trauma, post-traumatic stress disorder, trauma-focused cognitive-behavioural therapy for
psychosis, psychological intervention, reprocessing, imaginal exposure

INTRODUCTION

There are very high rates of trauma in individuals presenting with
psychotic symptoms. In their review of more than 40 studies (1),
Grubaugh et al. found rates of 49-100% (depending on popula-
tion and methods of assessment), with 75-98% of those exposed
to trauma reporting multiple traumas. Post-traumatic stress
symptoms are reported in approximately 33% of people with
psychosis, and 12.5% of patients with a psychotic disorder meet
criteria for a diagnosis of post-traumatic stress disorder (PTSD)
(2). Post-traumatic symptoms are frequently intertwined with
psychotic symptoms (3, 4), with an overlap between symptoms
such as hallucinations and trauma sequelae such as dissociation
(5, 6). Recent theoretical models have identified underlying
factors through which trauma is related to the development and
maintenance of positive symptoms (7), with specific mechanisms
linking different types of adversity with hallucinations and
with delusions (8, 9). It is suggested that there is a direct link
between the re-experiencing and arousal symptoms of PTSD,
such as intrusions (“flashbacks”), and both the occurrence and
content of hallucinations (9). Dissociative processes and dis-
rupted contextual integration at the time of the trauma leave an
individual vulnerable to experiencing anomalous experiences.
If the trauma-memory-related intrusion is, for example, of the
abuser, in combination with high levels of arousal, this may
be experienced as an auditory hallucination of the voice of the
abuser in individuals with an information processing style prone
to weakened contextual integration (10). Further, interpersonal
traumas lead to maladaptive schema and appraisals of self and
others, predisposing to paranoia and delusional beliefs (11, 12).
Maladaptive schema about self and others are also closely related
to the concept of metacognitive capacity (13), i.e., an integrated
representation of the self and others, which is suggested to be a
foundation for resilience (14). Both individuals with psychosis
and with PTSD show poor metacognitive mastery, which is fur-
ther associated with greater distress and hyperarousal in PTSD
patients (15), suggesting that a limited understanding of mental
states, especially others’ emotions (16), may be another possible
shared mechanism between psychotic and post-traumatic stress
symptoms.

The presence of PTSD symptoms results in worse outcomes
and long-term distress for many clients with trauma histories,
including a poorer response to antipsychotic medication and
more severe psychotic symptoms (17), higher rates of emotional
disorders, substance abuse, self-harm, and suicide; and increased
and longer-term use of services (1). Thus, a failure to treat trauma
sequelae is costly to both service users and the National Health
Service (NHS). Despite this, in clinical practice, PTSD symptoms
are usually overlooked in such clients (18). Service users (19-21)

have long campaigned to have professionals recognise the central
role of trauma in people’s lives, and that the impact of trauma is
not treated by antipsychotic medication alone. However, despite
these calls, the psychological effects of trauma in those with psy-
chotic symptoms are often not treated in mainstream services.
Encouragingly, however, in the UK, the National Institute for
Health and Care Excellence (NICE) (22) have, for the first time,
recommended that people presenting with a first episode of psy-
chosis in early interventions for psychosis (EIP) services should
be assessed for a history of trauma and PTSD, and that NICE
guidelines for PTSD (23) should be followed in those showing
signs of PTSD.

Although cognitive-behavioural therapy (CBT) is recom-
mended for both psychosis [CBT for psychosis: CBTp (22),
and for PTSD (trauma-focused CBT, tf-CBT) (23)], evidence is
lacking on specific, integrated tf-CBT for psychosis (tf-CBTp).
CBTp does not focus directly on trauma sequelae, and therapists
are often reluctant to treat PTSD symptoms due to concerns that
the experiential reprocessing of trauma may exacerbate psychotic
symptoms (24, 25). Consequently, this leads to people with
psychotic symptoms failing to access trauma-based therapies,
and/or therapists choosing modes of therapy for the trauma that
exclude imaginal reprocessing techniques, which may mean that
the treatment is not optimally effective. Similarly, these concerns
have excluded people with psychosis (both current of a history of
psychosis) from all prominent PTSD trials (26). Encouragingly
however, three recent reviews (27, 28), including a Cochrane
review (29), have found that there is some good quality, albeit
limited, evidence to suggest that trauma-focused psychological
therapies can be safe and efficacious in individuals with psycho-
sis. Until recently, most of the studies of trauma-focused therapy
in psychosis consisted of case studies (30-33), open trials (34, 35),
pilot studies (36), and small-scale randomised controlled trials
(RCTs) (37-39). Overall, the results are promising in terms of
reduction in post-traumatic symptoms. Nevertheless, some of
these studies have been in clients with “severe mental illness
(SMI)” with mixed diagnosis samples, where the majority did not
have psychotic disorders (39), or samples who did not necessarily
present with current psychotic symptoms (38). More recently,
there have been two larger-scale RCTs of trauma-focused the-
rapy in psychosis samples. The largest was carried out in the
Netherlands, and found large effect sizes for both exposure (0.78)
and EMDR (0.65) on PTSD symptoms, with 57% in the exposure
treatment group (N = 53) and 60% in the EMDR treatment group
(N = 55) achieving a loss of PTSD diagnosis compared to 6%
of the waiting list group (N = 47) (40). Furthermore, treatment
effects were maintained 6 months later for both treatment groups.
This promising outcome contrasts with the findings from a recent
RCT in the UK (41), which, despite showing that tf-CBT was
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safe and feasible, found no differences between the therapy and
treatment-as-usual (TAU) groups on PTSD outcomes. One pos-
sible explanation for these discrepancies in results is that the latter
trial, unlike the Dutch study, did not include a direct memory
reprocessing element in the therapy protocol but focused instead
on cognitive restructuring alone.

It is, therefore, an exciting time for the development of inter-
ventions for post-traumatic stress in people presenting with psy-
chotic symptoms. However, there is a still a lack of consensus as to
the best and safest approach (e.g., cognitive restructuring versus
more directive imaginal reprocessing methods such as EMDR,
exposure, or re-scripting) for this vulnerable client group. In addi-
tion, there has been mixed implementation across the studies on
the use of a stabilisation or preparatory phase prior to beginning
the trauma-focused components of the intervention. The debate
over the safety and tolerability of exposure-based PTSD therapies
is not limited to those with psychotic symptoms. Therapists have
long had reservations about exposure-based therapies in terms
of their potential to destabilise clients (24, 25, 42), and indeed
some studies have found that even during beneficial exposure-
based interventions clients can experience initial worsening of
PTSD symptoms, physical symptoms of anxiety, and emotional
exhaustion (43-45). Thus, whilst exposure-based treatment
for PTSD is effective, it can also be distressing and difficult for
clients to undertake. Nevertheless, a recent review suggests that
there is insufficient evidence to support a phase-based treatment
approach to complex PTSD, i.e., specifically in relation to a sta-
bilisation phase, and that its inclusion may in itself act as a delay
or barrier to intervention targeting the trauma (46). Importantly,
in the Dutch trial, which did not include a stabilisation phase,
there were no occurrences of severe adverse events and PTSD
symptom exacerbation induced by the intervention at the end of
treatment or at follow-up, or of psychotic symptom exacerbation
or increased suicidality (40, 47). Nevertheless, as psychotic symp-
tom exacerbation was only measured after the first two exposure
sessions (47), and current psychotic symptoms were only present
in 55% of their sample, additional research is needed to build
on this evidence base to gain clarity regarding the safety and
efficacy of implementing exposure-based interventions within
this population.

In addition, most of the studies to date have treated post-
traumatic symptoms in isolation from psychotic symptoms.
This may be reflective of the fact that RCTs, whilst clearly the
gold standard in informing evidenced-based practice, are often
required to have strict exclusion criteria, pre-defined primary
outcomes, and a focus on one underlying mechanism. It is
perhaps unsurprising then that despite promising outcomes in
terms of PTSD symptoms, there are inconsistent results in terms
of whether (and which) psychotic symptoms improve following
therapy (36, 48). In clinical practice, this may pose an issue for
clients whose primary goal is to address their psychotic symp-
toms (e.g., to reduce compliance with commanding voices) even
though post-traumatic symptoms may be fuelling these, or clients
who initially present and seek help for a “psychotic” explanation
of their difficulties (i.e., the persecutor is following me and trying
to kill me) as opposed to a “trauma” explanation (i.e., I am expe-
riencing flashbacks of the persecutor assaulting me). This perhaps

highlights the need for “practice-based evidence” integrating
treatment approaches for post-traumatic stress and psychotic
symptoms, and which can be tailored to the individual needs and
goals of the client, in addition to the evidence base from RCTs.

The aims of the current study were to assess the acceptability,
feasibility, and preliminary effectiveness of integrating current
cognitive-behavioural approaches for post-traumatic stress and
psychotic symptoms into a single protocol, within a routine
clinical service. The therapy protocol included exposure-based
reprocessing strategies since, particularly in view of recent tri-
als (40, 41), this is likely to be a crucial mode of action in the
treatment of PTSD. The protocol also includes a stabilisation
phase because (1) although emotional arousal is key in exposure
therapy, high levels of affect arousal in the absence of effective
coping strategies may trigger information processing difficulties
and psychotic symptoms (49) and (2) clinically we have found
the stabilisation phase helpful in fostering an initial sense of hope
and control over symptoms, and in enhancing engagement and
increasing trust in the therapist. The study reports the outcomes
of nine consecutive clients, obtained as part of the service’sroutine
assessments at baseline, pre-therapy, mid-therapy, post-therapy,
and at a minimum of 6-month follow-up. The study aimed to
explore changes on a range of meaningful clinical outcomes,
namely measures of post-traumatic stress, psychosis symptoms,
affective problems, and emotional well-being, following receipt
of tf-CBTp.

MATERIALS AND METHODS

Service Setting

These data were collected at the Psychological Interventions
Clinic for outpatients with Psychosis (PICuP), based in South
London and Maudsley (SLaM) NHS Foundation Trust. PICuP
is a stand-alone psychological therapies clinic offering CBTp
for outpatients with distressing positive symptoms of psychosis
(regardless of diagnosis), or with emotional difficulties in the
context of a history of psychosis. Therapists liaise closely with
care coordinators in recovery multidisciplinary teams, but are
not part of the team, or with general practitioners (GPs) if the
person is held in primary care; they do not prescribe medication
or care coordinate/case manage. Further information about the
service setting, therapy and supervision structures, population
characteristics, and clinical outcomes can be found in the study
by Peters et al. (50).

Ethical Approval

Ethical approval for the use of outcome data from the PICuP
Clinic was obtained by the London-Dulwich Research Ethics
Committee (Reference 15/LO/1831), and all participants gave
written informed consent for their clinical data to be used in
research studies.

Design

A single case-series A-B design was used with five assessments
(baseline, pre-intervention, mid-intervention, post-intervention,
and follow-up).
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Participants

Nine participants were recruited from consecutive referrals to
PICuP according to the following criteria: (1) the presence of at
least one current psychotic symptom [as identified by the Psychotic
Symptom Rating Scales (PSYRATS) (51) at the assessment stage];
(2) reporting distressing post-traumatic stress symptoms [scores
in the moderate or above range (>11) on the Post-traumatic
Diagnostic Scale (PDS) (52)]; (3) willingness to address trauma
sequelae in therapy.

The sample consisted of five (56%) men and four (44%) women,
with a mean age of 37 years [standard deviation (SD) = 11.34;
range 17-52]. Participants were from several ethnic backgrounds
with over three-quarters (n = 7; 78%) from Black and Minority
Ethnic (BME) groups. Seventy-eight percent (n = 7) were sin-
gle. A substantial majority (n = 8; 89%) were unemployed. All
participants were prescribed anti-psychotic medication. Five
participants (56%) had a primary schizophrenia spectrum diag-
nosis (ICD-10 F20-F29), two (22%) had a primary diagnosis of
PTSD (F43.1), and two (22%) had a primary diagnosis of severe
depressive episode with psychotic features (F32.3). Two patients
(22%) also had secondary PTSD diagnoses. The four patients
with non-schizophrenia primary diagnoses did not differ from
the rest of the sample in terms of presenting symptoms, and all
reported persecutory delusions and hallucinations (three with
command hallucinations, and three with hallucinations in multi-
ple modalities; Table 1).

Measures

The assessments consisted of a battery of measures assessing
current symptoms of psychosis, post-traumatic stress, affective
problems, and general well-being. The choice of routine outcome
measures selected by the service is reflective of the wide range of
problems held by many clients attending PICuP, and the individu-
alized nature of therapy and people’s goals (50, 53). Pragmatic
considerations typical of routine clinical services, such as financial
constraints or trust-wide initiatives, led to the discontinuation
of some measures [Beck Depression Inventory (BDI) and Beck
Anxiety Inventory (BAI) (54, 55)], and the introduction of others
(Clinical Outcomes in Routine Evaluation-10; CORE-10 (56);
and Depression Anxiety Stress Scales (DASS) (57)). Hence, some
participants in this study completed different measures for their
affective problems and only 67% completed the CORE-10 (56).

The Post-traumatic Diagnostic Scale (52)

The PDS was used as a self-report screen of post-traumatic stress
symptoms severity. The measure includes 17 items rated on a
4-point ordinal scale (0-3); yielding total symptom scores rang-
ing between 0 and 51. It has been shown to have high internal
consistency, test-re-test reliability, and high diagnostic validity
when compared to the Structured Clinical Interview for DSM 1V,
and good sensitivity and specificity (52).

Psychotic Symptom Rating Scales (51)

This scale is a semi-structured clinician administered interview
assessing the severity of 11 dimensions (frequency, duration,
location, loudness, beliefs about origin, negative content, distress,
disruption to life, and control) of auditory hallucinations and six

dimensions (preoccupation, conviction, distress, and disruption
to life) of delusions via 5-point ordinal scales (0-4). Evaluation
of the PSYRATS-delusion and hallucination scales indicates
good inter-rater reliability (51) and concurrent validity with the
Positive and Negative Syndromes Scale (58). Total scores range
between 0 and 44 for auditory hallucinations and 0 and 24 for
delusions.

Beck Depression Inventory (55) and Beck Anxiety
Inventory (54)

Twenty-one-item self-report questionnaires assessing symptoms
of depression and anxiety, respectively, over the past week (BAI)
or 2 weeks (BDI-II) (possible range 0-63).

Depression Anxiety Stress Scales-21 (57)
Twenty-one-item self-report questionnaire assessing symptoms
of depression, anxiety, and stress, over the past week (range of
0-42 for each subscale). For the purpose of this study, only the
depression and anxiety subscales are reported, as an alternative
to the BDI-II and BAIL

Clinical Outcomes in Routine Evaluation-10 (56)
Ten-item-self-report questionnaire assessing emotional well-
being. The CORE-10 generates a total distress score, based on
each item being rated from 0 to 4, with total scores ranging from
0 (low) to 40 (severe).

Satisfaction with Therapy Questionnaire (STQ) (59)

An amended service-specific 22-item version of the STQ (60) was
administered at the end of therapy to obtain further data regard-
ing the acceptability of the intervention. The STQ is an adaptation
of Beck et al’s (59) Patient’s Report of Therapy Session and was
first used to assess satisfaction with CBTp by Kuipers et al. (61).
The measure asks about progress and satisfaction with therapy,
and also includes specific items assessing clients’ beliefs in the
extent to which they gained CBT skills and knowledge, percep-
tions of the usefulness of homework tasks set, and ratings of their
therapist’s attributes. Items are scored on a scale ranging from 1
to 5, with higher scores corresponding to higher satisfaction and a
score of 3 reflecting a neutral or uncertain response (e.g., unsure,
no progress, and indifferent). The adapted STQ has been used
with clients with psychosis in a number of other studies (61, 62).

Procedure

Participants were assessed at five different time points on all
measures as part of the routine outcome assessments for the
clinic (50):

 Baseline—when first referred to the service, before going on
the waiting list.

o Pre-therapy - just before starting therapy after having been
on the waiting list for a median of 3 months after the baseline
assessment (range 0-5 months).

o Mid-therapy—median of 5 months into therapy (range
2-7 months).

o Post-therapy—median of 22 months after starting therapy
(range 8-35 months); assessments were carried out within
a few days or weeks of finishing therapy (range 0-58 days;
median = 7 days).
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TABLE 1 | Summary of trauma type, PTSD, psychotic symptoms, target hotspot and associated memory, and key tf-CBTp interventions.

Participant (diagnosis)

Trauma type

Psychotic symptoms

Target hotspot and associated
memory

Key tf-CBTp; phase 4 intervention

P1

Primary:

unspecified non-organic psychosis
Secondary: PTSD

Childhood;
multiple

Sought asylum in
the UK

Auditory command hallucinations
Visual hallucinations
Paranoia

Witnessing murder of childhood
friend; childhood physical abuse;
held captive and tortured

Cognitive restructuring

Reliving with CR

Imagery rescripting (for nightmares
and visions)

P2 Adult; single Auditory command hallucinations  Living in conflict zone and held at ~ Cognitive restructuring
Primary: event Persecutory beliefs gunpoint by terrorists Reliving with CR
schizophrenia

Secondary: severe depressive

episode with psychotic symptoms

P3 Childhood; Auditory hallucinations Living in conflict zone (civil Cognitive restructuring
Primary: multiple Visual, tactile, and olfactory war/genocide); parents killed. Imagery rescripting

other non-organic psychotic
disorder
Secondary: PTSD

Sought asylum in
the UK

hallucinations
Persecutory beliefs

Held captive and gang raped;
witnessed murder of grandfather

P4

Primary:

unspecified non-organic psychosis
Secondary: none

Childhood; single
event

Auditory command hallucinations
Visual and tactile hallucinations
Persecutory beliefs

Rape in childhood

Cognitive restructuring

Imagery rescripting for trauma event
and visual hallucinations

Schema work

P5

Primary:

PTSD

Secondary: emotionally unstable
personality disorder

Adult; multiple

Auditory command hallucinations
Visual, olfactory, and tactile
hallucinations

Persecutory beliefs

Several rapes and extreme
physical assaults (long-term
domestic violence); stillbirth of
child

Cognitive restructuring

Reliving with CR for trauma events
Imagery rescripting for visual, olfactory
tactile, and hallucinations

P6

Primary:

severe depressive episode with
psychotic symptoms
Secondary: none

Childhood; single
event

Auditory hallucinations
Persecutory beliefs

Physical and emotional abuse

Imagery rescripting
Schema work

P7 Adult; single Auditory hallucinations Being threatened with a knife Cognitive restructuring reliving with CR
Primary: event Visual, tactile, and olfactory

schizophrenia hallucinations

Secondary: severe depressive Persecutory beliefs

episode with psychotic symptoms

P8 Adult; multiple Commanding voices Long-term imprisonment with Cognitive restructuring reliving with CR

Primary:

PTSD

Secondary: severe depressive
episode with psychotic symptoms

Sought asylum in
the UK

Visual and tactile hallucinations
Persecutory beliefs

physical and sexual torture.
Witnessing murder in prison

Imagery rescripting

P9

Primary:

severe depressive episode
with psychotic symptoms
Secondary: none

Childhood;
multiple

Auditory command hallucinations
Visual and tactile hallucinations
Persecutory beliefs

Repeated childhood physical
abuse

Cognitive restructuring

Imagery rescripting for trauma events,
visual and tactile hallucinations, and
nightmares

o Follow-up—median of 9 months after finishing therapy (range
5-18 months).

There were two exceptions to this: clients did not complete
the second assessment (pre-therapy) if the waiting list was
<2 weeks, and the PDS (52) was only administered at pre-, post-,
and follow-up assessments; both to minimize client burden. For
the purpose of this study, mid-therapy scores are not reported.

Independent assessors (assistant psychologists trained in
administering all the measures) conducted the assessments
[NB: at both the pre-therapy assessment and end-of-therapy
assessment four participants (Ps 4, 5, 7, and 8 and Ps 1, 2, 5, and

8, respectively) declined to complete the PDS with the assistant
psychologist but agreed to complete it with their therapist].
Assessments lasted between 45 and 90 min and could be con-
ducted over more than one session if necessary. Demographic
information from participants was collected at the baseline
assessment.

Therapy

All clients were offered approximately 9 months of therapy,
although in practice duration of therapy was flexible, according
to the clinical need (see Results). Whilst clients were in therapy
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with PICuP, they continued to receive routine mental health care
from their recovery team (such as medication and appointments
with care coordinators; n = 6), or their GP (n = 3) if they had
been discharged from their team, but they did not receive other
psychosocial interventions.

Therapy was usually delivered in weekly or fortnightly
60-90-min sessions. The integrated tf-CBTp therapy protocol is
outlined in Figure 1, with five phases. Therapy was conducted
in a flexible style with an emphasis on engagement and building
a good therapeutic relationship. Although we have manualised
our approach in this study, to maintain a consistent approach,
in practice therapy is pragmatic in that it is adapted to the
individual and their changing needs, with clinicians able to shift
between stages of therapy according to clinical need. Similarly,
therapy speed and progression are tailored to the individual to
ensure that any changes in psychotic experiences are addressed
as they arise.

Therapists consisted of two senior clinical psychologists [first
(Nadine Keen) and second (Elaine C. M. Hunter) author] and
one clinical psychologist (MS) supervised by Elaine C. M. Hunter.
Nadine Keen and Elaine C. M. Hunter had extensive experience
of delivering CBT interventions for both PTSD and for psycho-
sis, and developed the current protocol integrating therapeutic
procedures for post-traumatic and psychotic symptoms. Cases
were discussed in fortnightly peer supervision groups, and MS
received extra weekly individual supervision.

Phase 1: Assessment, Engagement, and Goal-
Setting

A thorough assessment and the establishment of clients’ goals
are key in determining how best to offer help. A combination
of questionnaires and clinical interview is essential to maximise
data gathering. Although questionnaires can feel impersonal,
they are often helpful at the outset as they can feel less intrusive
and normalising for clients who may be shame prone, and so
clients may disclose information that otherwise they might be
reluctant to say directly to their clinician. From the outset, all
symptoms are framed as understandable reactions to overwhelm-
ing traumatic events and the therapist provides psychoeducation
to facilitate this. To facilitate trust, engagement, and a sense of
safety, a non-colluding, non-confrontational therapeutic style is
required, using the client’s own terminology (63, 64). Strategies
such as the symbolic panic button and having periods free from
trauma/symptom discussion, to help the client work within
their therapeutic “window of tolerance,” are further used as a
means of sharing power and giving the client some control over
the process of therapy (65). It is important to be mindful of the
potential for exacerbation of affect, post-traumatic or psychotic
symptoms (e.g., voices commenting, paranoia, dissociation, and
flashbacks), so the pace may need to be slow with frequent check-
ing out and reassurance. This needs to be carefully balanced with
not colluding with any understandable avoidance of traumatic or
affect-laden topics.

Phase 1: Assessment, engagement and goal-setting

&

Phase 2: Stabilisation and coping strategy enhancement
Risk management, reducing substance abuse, stabilising affect, sleep hygiene, dissociation
(psycho-education and coping strategies), coping with voices and paranoia

~

Phase 3: Shared Tf-CBTp formulation
Shared Tf-CBTp formulation to make links between past trauma experiences and
current post traumatic stress reactions and psychotic symptoms.
Formulate PTSD as part of presentation

o

Distressing Symptom
Trauma related negative appraisals

Voices and associated beliefs
Visions and/or images
Trauma related intrusions and/or
nightmares related to trauma in

- CHILDHOOD (multiple events)

>

5. Pre-trauma related schema’s

<

Phase 4: Integrated psychosis and trauma focused Interventions

- ADULTHOOQD (or single event childhood)

~

Cognitive restructuring (CR)

Imagery Rescripting

Reliving with CR

~”

Schema Work

4

-+

Phase 5: Relapse prevention and staying well plan

FIGURE 1 | Integrated trauma and psychosis intervention protocol.
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Phase 2: Stabilisation and Coping Strategy

Enhancement

Risks of psychosis exacerbations are minimised by the inclusion
of a stabilisation, coping, and affect management phase that
also targets psychotic symptoms prior to trauma-focused work.
Although there is debate about the inclusion of this phase (46),
we find it helpful in fostering an initial sense of hope and control
over symptoms, and in enhancing engagement and increasing
trust in the therapist. Developing control is also helpful for the
subsequent, shared formulation phase, as gaining control over
some symptoms can provide evidence to support a trauma-based
understanding of their experiences [e.g., “if grounding strategies
stop the ‘attacks’ (i.e. somatic flashbacks) then perhaps these might
be flashbacks rather than the abuser attacking me again”], and
hence provides the rationale for trauma-focused interventions.
Strategies employed during this phase will depend on the client’s
specific presentation, needs, and goals but may include: managing
and reducing risk; anxiety management (e.g., controlled breath-
ing and special place imagery); grounding strategies; coping with
voices, paranoia and other anomalous experiences; sleep hygiene
and CBT strategies for depression.

Phase 3: Shared tf-CBTp Formulation

By this time, the therapist may have already shared simple
cognitive-behavioural maintenance vicious cycles for mood,
anxiety, post-traumatic, and/or psychotic symptoms, but the
aim in this study is to develop a shared formulation (template

in Figure 2) helping the client to make links between their past
traumatic event(s) and their current post-traumatic and psychotic
symptoms. This enables possible reformulation of the client’s
current difficulties as understandable responses to trauma and
provides further rationale for the trauma-focused interventions.
We found that changes in symptom attribution in themselves
can lead to a reduction in distress. For example, P1 said he was
relieved and preferred to believe the alternative explanation that
his nightmares were likely caused by “unprocessed memories”
of his traumatic experiences, as opposed to his original belief
that they were the Devil reminding him that he was guilty of
the murder of his friend. Timelines and formulation letters can
also be helpful here to facilitate the contextualisation of clients’
experiences/memories and to help make links between particular
events and experiences.

Phase 4: Integrated Psychosis and

Trauma-Focused Interventions

In this phase, the psychotic and post-traumatic stress-focused
interventions are listed by symptom in Figure 1 to help guide
the choice of specific trauma-focused interventions. This will be
guided by the formulation as well as the client’s goals and what is
most distressing for them. Since trauma-related intrusions and/
or nightmares are the hallmark symptoms of PTSD, we propose
that the exposure element of phase 4 is an essential ingredient of
the protocol [either imagery rescripting as described by Arntz
and Weertman (68, 69) or reliving with cognitive restructuring

Traumatic
experience (s)

1

Peri-traumatic cognitive

progising

Nature of trauma memory
(S-reps> C-reps)

ANOMOLOUS EXPERIENCES
POST-TRAUMATIC STRESS  (umu—

SYMPTOMS

PSYCHOTIC
SYMPTOMS

CURRENT THREAT
Appraisals of trauma, post traumatic stress reactions and psychotic
symptoms

. =

Beliefs about self, world and
others

1

Cognitive and
behavioural

Biopsychosocial
vulnerability

Mood and
Physiology —

responses

FIGURE 2 | Integrated model of trauma and psychosis [adapted from models in Ref. (3, 66, 67)].

Frontiers in Psychiatry | www.frontiersin.org

198

June 2017 | Volume 8 | Article 92


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive

Keen et al.

Treating Post-traumatic and Psychotic Symptoms

as described by Grey et al. (70) or nightmare rescripting followed
the protocol described by Sheaves et al. (71), adapted from Nappi
et al. (72)]. All clients in this case series received and completed
some form of exposure in their treatment (Table 1) which was
preceded either by:

(1) Cognitive restructuring (N = 8): to reappraise negative
psychosis and trauma-related appraisals including peri-trau-
matic hotspots (e.g., I am going to die) and/or post-traumatic
appraisals (e.g., the voices tell me it was my fault, therefore it
must be).

(2) Schema work (N = 1): when the peri-traumatic appraisal(s)
(e.g., I am responsible) are rooted in congruent pre-existing
schemas (which by their nature are rigid to change), it might
be necessary to use more schema-focused strategies to facili-
tate the re-appraisal process.

Phase 5: Staying Well and Relapse

Prevention

This phase involves the development of a relapse prevention and
staying well plan, which includes a summary of key techniques
and strategies learnt, as well as what to do if one faces a set-back.

Statistical Analysis

Mean and SD are presented, and the Reliable Change Index
(RCI) (73) was used as a marker of reliable change in symptoms
for individual participants. Reliable change refers to the extent
to which change between intervention time points falls beyond
what would be expected on the basis of measurement variability.
The equation uses reliability of the measure itself [using the
internal consistency method for clinical populations (74), as well
as a the measure of the variance of the sample (SD)]. The reliable
change criterion is 1.96 times the standard error of the difference
(75). If the participant falls beyond the reliable change criteria
specified, it can be concluded with 95% certainty that they have
shown a statistically reliable change in score, rather than that
change occurring due to chance.

For the majority of measures (PDS, PSYRATS for voices and
beliefs, DASS, CORE-10), the SDs and reliability scores for each
measure were calculated in the software package SPSS (version
21) from baseline scores from the PICuP database (N = 627) of
all clients seen in the service between 2003 and 2015. For the BDI
and BAI, it was not possible to calculate the reliability using this
method as individual item scores were not available and reliability
scores were based on the data produced in a previous study (76).

Group statistics (such as paired ¢-tests) were not carried out
as the sample was too small for meaningful analyses at the group
level, and to minimise the number of analyses reported, bearing
in mind six measures were used across three time periods [wait-
ing list (five measures only); post-therapy; follow-up].

RESULTS

Baseline Clinical Characteristics
At baseline, all participants presented with current auditory hal-
lucinations and over half (n = 5; 56%) experienced command

hallucinations. The majority (n = 7; 78%) also experienced
hallucinations in other modalities (tactile, visual, somatic, or
olfactory). Seventy-eight percent (n = 7) experienced delu-
sions, all of which were persecutory in nature. Seventy-eight
percent (n = 7) were in the severe or extremely severe range
for depression [>28 on the BDI-II (55) or >28 on the DASS-21
(57)] and 89% (n = 8) were in the severe or extremely severe
range for anxiety [>25 on the BAI (54) or >15 on the DASS-21
(57)]. Of the six participants who completed the CORE-10 (56),
67% (N = 4) fell in the moderate-to-severe or severe range for
emotional well-being.

Pre therapy, 67% (N = 6) were in the severe range for post-
traumatic stress symptoms (>36 on the PDS (52)). Seventy-
eight percent (n = 7) had experienced multiple traumas, 56%
(n = 5) had experienced childhood trauma, and 33% (n = 3)
were refugees and had sought asylum in the UK due to their
traumatic experiences. Table 1 summarises the trauma type,
PTSD and psychotic symptoms, target hotspot and associ-
ated memory, and key tf-CBTp interventions, for each of the
participants.

Therapy and Assessment Attrition

None of the participants dropped out of therapy. There was
considerable variation across individuals in the length of therapy
(median number of months = 22; range = 8-35 months) and
number of sessions received (median number. of sessions = 41;
range = 25-66). Towards the end of therapy, sessions were often
tapered down to fortnightly, then monthly, hence prolonging
therapy. Of note, one participant (P5), who received 42 sessions
of the tf-CBTp protocol, also had further 82 sessions for a range
of other, complex presenting difficulties, relating to second-
ary diagnoses of emotionally unstable personality disorder
and obsessive-compulsive disorder, multiple physical health
problems including frontal lobe damage following a stroke, and
ongoing social needs.

Two clients (22%; P1 and P8) did not complete the baseline
assessment because the waiting list was under 2 weeks. All
participants (100%) completed the pre-therapy assessment, and
eight participants (89%) completed an end-of-therapy assess-
ment. The participant (P4) who did not complete an end-of-
therapy assessment completed a follow-up assessment, therefore,
permitting a comparison of between pre-therapy and follow-up.
Seven participants (78%) completed their follow-up assessment.
One participant (P1) did not attend his follow-up appointment
due to physical health issues, and one participant (P5) was not
offered a follow-up because she was seen for therapy prior to this
becoming a routine assessment point in the service (note that
participant numbers were allocated alphabetically rather than
according to referral time point). In addition, two participants
did not complete measures of post-traumatic symptoms (P2 and
P7), depression (P3 and P7), or anxiety (P3 and P7) at follow-up.
As only seven participants experienced delusions, only 78% of
the sample completed the PSYRATS-delusions (51). Only 67%
(n = 6) completed the CORE-10 (56) as this measure was intro-
duced in the service after three participants had already started
therapy. A summary of mean data for each of the measures at each
assessment point is presented in Table 2 and shown graphically
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TABLE 2 | Mean scores (SD; n) for outcomes at the four time points.

Measure Time point
Initial Pre-therapy Post-therapy Follow-up

PDS Not administered 37.22(8.94;,n=9) 23.38 (12.40; n = 8) 23.60 (11.61; n=5)
PSYRATS —delusions 16.17 (3.87; n =6) 13.57 (6.44;,n=7) 8.33(9.09; n = 6) 10.148.51;,n=7)
PSYRATS —voices 31.71(6.73;n=7) 29.56 (6.73;n=9) 20.50 (10.97; n = 8) 24.29 (10.06; n =7)
BDI-II 41.83 (10.53; n = 6) 34.50 (18.60; n = 6) 24.80(19.84;n =5) 23.00 (19.47;n =9)
BAI 37. 67 (16.71; n = 6) 32.33(19.05; n = 6) 21.40 (15.64; n = b) 20.33 (21.94;n =9)
DASS—depression 6n="1) 28.00 (19.29;n =3) 18.00 (10.00; n = 3) 19.00 (18.38; n = 2)
DASS —anxiety 18 (n=1) 30.67 (9.02; n = 3) 24.67 (11.72;n = 3) 9.00 (7.07;n=2)
CORE-10 21.25(7.37;n=4) 20.33 (6.77;n = 6) 14.60 (8.32;n = 5) 13.80 (8.96; n =5)

PDS, Post-traumatic Diagnostic Scale; PSYRATS, Psychotic Symptoms Rating Scale; BDI-Il, Beck Depression Inventory-Il; BAI, Beck Anxiety Inventory; DASS-21, Depression

Anxiety Stress Scales-21; CORE-10, Clinical Outcomes in Routine Evaluation-10.

in Figure 3. Individual scores on measures at each assessment
point is shown in Figure 4, and a summary of changes across each
phase (waiting list; pre- to post-therapy; pre-therapy to follow-
up) for each measure is provided in Table 3.

Changes during the Waiting List Period
Data were not available for the PDS for this period. Data were also
not available on other measures for the two clients (P1 and P8)
who only completed a pre-therapy assessment. Means for the
other seven individuals remained comparable [PSYRATS-voices;
well-being (CORE-10)] or reduced marginally [PSYRATS-
delusions; depression (BDI-II); anxiety (BAI)] for the majority of
measures whilst participants were on the waiting list. The means
remained in the severe or extremely severe ranges for depression
and anxiety, and moderate to severe for emotional well-being.
None of the seven participants showed a reliable improvement on
PSYRATS-voices, as evidenced by the RCI. One (17%) of the six
participants with delusions, and one (25%) of the four participants
who completed the CORE-10, showed a reliable improvement
(with 95% confidence) in delusions and well-being, respectively.
Two (29%) of the seven participants showed a reliable improve-
ment on depression and one (14%) of the seven showed a reli-
able improvement on anxiety (Table 3). One participant (14%)
showed a reliable worsening of anxiety whilst on the waiting list.
No further reliable changes were found.

Changes during Therapy

Post-traumatic Symptoms

The overall mean for the group on the PDS fell from the “severe”
range at pre-therapy to the “moderate-to-severe” range post
therapy, which was maintained at follow-up. In terms of indi-
vidual scores on the PDS, all participants completing pre- and
post-assessments (n = 8) had lower scores post therapy, and 63%
(n = 5) of these showed reliable improvements. No participants
showed any symptom deterioration at the end of therapy com-
pared to pre-therapy. Five (56%) participants completed the PDS
at follow-up. Of these, four participants (80%) showed improve-
ments compared to pre-therapy, one of whom (20%) showed a
reliable improvement. One (20%) participant’s score on the PDS
at follow-up had returned to the same level as their score pre
therapy (despite showing a non-reliable improvement between

pre- and post-therapy). No participants showed a worsening of
post-traumatic symptoms at follow-up compared to pre-therapy.

Auditory Hallucinations

The overall mean for the group on the PSYRATS-voices was
reduced at both post-therapy and follow-up compared to pre-
therapy. Scores between pre- and post-therapy decreased in five
(63%) of the eight participants who completed their post-therapy
assessment, of whom two (25%) participants showed reliable
improvementsin their voices. Seven participants (78%) completed
the PSYRATS-voices at follow-up. Of these, 29% (n = 2) showed
reliable improvements at follow-up compared to pre-therapy.
Fifty-seven percent (n = 4) showed a worsening in their voices,
although none of these indicated reliable changes.

Delusions

Compared to pre-therapy, the overall mean for the group on
the PSYRATS-delusions was reduced at both post-therapy and
follow-up. Of the seven participants experiencing delusions,
six (86%) completed the PSYRATS-delusions post therapy, and
scores between pre- and post-therapy decreased in four (67%) of
these, of whom three (50%) showed reliable improvements. There
were no other reliable changes. All participants who experienced
delusions (n = 7) completed this measure at follow-up. Of these,
43% (n = 3) showed reliable improvements in their delusion
scores at follow-up compared to pre-therapy, with no other reli-
able changes.

Depression

The overall mean for the group on measures of depression fell
from the severe and extremely severe ranges [on the BDI-II
(n=5) and DASS-depression (1 = 3), respectively] to the moder-
ate range, which was maintained at follow-up. Of the eight people
completing their post-therapy assessment, all but one participant
(n = 7) improved on their depression score between pre- and
post-therapy, four (50%) of whom indicated reliable improve-
ments. Five participants (56%) completed a depression measure
at follow-up. Of these, 80% (n = 4) showed improvements in their
depression scores at follow-up compared to pre-therapy, 40%
(n = 2) of whom showed reliable improvements, with no other
reliable changes.
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Anxiety

Eight participants (89%) completed an anxiety measure at the
end of therapy. The overall mean for the group on the BAI fell
from the severe range pre therapy to the moderate range post
therapy (n = 5). This was maintained at follow-up (n = 3). For
those who completed the DASS-anxiety (n = 3), the overall mean
scores reduced at the end of therapy compared to pre-therapy but
remained in the extremely severe range. At follow-up, however,
the mean for the DASS-anxiety fell to being in the mild range
(n = 2). Sixty-three percent (n = 5) of participants’ anxiety

improved between pre- and post-therapy, 36% (n = 3) of whom
indicated reliable improvements. There were no other reliable
changes. Five participants (56%) completed an anxiety measure
at follow-up. Of these, 100% (n = 5) showed improvements in
their anxiety at follow-up compared to pre-therapy, 40% (n = 2)
of whom showed reliable improvements.

Emotional Well-being

Five participants (83%) completed the CORE-10 at the end of
therapy. The overall mean for the group on the CORE-10 (n = 5)
fell from the moderate-to-severe range at pre-therapy to the mild
range at the end of therapy. This was maintained at follow-up.
Four participants (80%) improved on their emotional well-being
score between pre- and post-therapy, and 40% (n = 2) indicated
reliable improvements. There were no other reliable changes.
Five participants (83%) completed the CORE-10 at follow-up. Of
these, 80% (1 = 4) showed a reduction in their well-being score at
follow-up compared to pre-therapy, one of whom (20%) showed a
reliable improvement, with no other reliable changes.

Summary of Change across All Symptom

Measures

Visual comparison of the means between pre-therapy and the end
of therapy for the whole group indicated that overall the sample
showed a trend for improved scores on all symptom measures,
which appeared to be maintained at 6-month follow-up (Table 3;
Figure 3). At the end of therapy, all but one client (88%) achieved
a reliable improvement on at least one symptom measure; 75%
on at least two symptom measures; and 50% on at least three
symptom measures. Of those who completed a follow-up assess-
ment, 86% (n = 6) indicated at least one reliable improvement
at follow-up, with 43% (n = 3) exhibiting a reliable change on at
least two symptoms measures. No participants indicated a reliable
worsening of their symptoms at either time point. One participant
(14%) indicated a reliable worsening in their anxiety whilst on the
waiting list. In terms of individual change scores, depending on
outcome measure, there was a reduction of between 60-100% of
scores from pre to post therapy, and between 29-100% of scores
from pre-therapy to follow up. Reliable change was found on
between 25-63% (average 44%) of scores at post therapy and
between 20-43% (average 32%) of scores at follow up. This com-
pared to a reduction in 29-75% of individual change scores in the
waiting list period, with 0-29% (average 19%) of scores showing
reliable improvement.

Participant Feedback Regarding

Satisfaction with Therapy

All participants (n = 9) completed the STQ (59) either at the end
of therapy (n = 8) or at follow-up (P4). Overall, 78% (n = 7) were
“very satisfied” and 22% (n = 2) were “satisfied” with the therapy
they received. Eighty-nine percent (n = 8) rated that they felt
they had made “a lot of progress” in therapy and one participant
(11%) felt they had made “a little progress” All participants
(100%) rated that they had “a lot” of trust in their therapist; 89%
felt “very understood” by their therapist; 11% (n = 1) felt “fairly
understood” by their therapist. Eighty-nine percent (n = 8)
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endorsed that they either “strongly agreed” or “agreed” that they
had achieved a better understanding of the development of their
problems and 78% (n = 7) endorsed that they “strongly agreed”
they had achieved a better understanding of their experiences.
Eighty-nine percent (n = 8) rated that they “strongly agreed”
that they had gained methods and techniques to cope with their
problems. Sixty-seven percent (n = 6) and 33% (n = 3) rated that
tasks between sessions were “very helpful” or “slightly helpful,
respectively. Selected verbatim comments from the nine partici-
pants regarding the intervention are presented in Table 4.

DISCUSSION

This case-series study demonstrated that it is safe, feasible, and
acceptable to integrate current cognitive-behavioural approaches
for post-traumatic stress and psychotic symptoms into a single
protocol, in individuals with current distressing symptoms of
psychosis and post-traumatic stress presenting to a psychological
therapies service. All participants completed therapy, and no
adverse outcomes in terms of reliable worsening of symptoms,
relapse, or hospital admissions occurred as a result of the inter-
vention. Satisfaction ratings were very high, and all but one client
(88%) achieved a reliable improvement on at least one symptom
measure post therapy.

Visual examination of the group means showed a trend for
improved scores across all symptoms, both at the end of therapy
and at the 6+ months of follow-up. In terms of individual change
scores, it is very encouraging that a substantial majority showed
improvements on each of the symptom measures, with approxi-
mately one-third of the participants indicating reliable changes
on each of the measures at each time point. Rates of improve-
ments following therapy were twice those found during the
waiting list period, for those outcomes where waiting list data
were available (i.e., all measures except PDS (52)). The greatest
improvement noted was on post-traumatic symptoms, in which
all clients showed improved scores, with 63% indicating a reliable
change. These promising findings provide some support for the
view that the inclusion of direct memory reprocessing strategies
is necessary to address post-traumatic symptoms.

Whilst these results are encouraging, it is important to note
that the mean PDS score was still in the moderate-to-severe range
post therapy and at follow-up (as compared to being in the severe
range pre therapy). Nevertheless, it is worth bearing in mind that
this was a very complex sample with the majority (78%) presenting
with multiple complex traumas (e.g., participant 2 experienced
long-term imprisonment with physical and sexual torture, and
participant 3 was living in conflict zone (civil war and genocide)
during which her parents were killed. She was then held captive,
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TABLE 4 | Examples of participant comments on their response to the
tf-CBTp intervention.

Selected comments from participants

“It was like being woken from a lifelong coma—I can actually start to live again.”

“| feel more in control. | still hear the voices but | don’t have to do what they say. |
don’t feel I'm back there again. They are just memories from the past.”

“I never thought | would be able to say the words ‘It's not my fault’ but | have
learnt to, and | believe it. | can now move forward.”

“If you don’t talk about it, the root of the trauma is still there, it just keeps coming
back and you end up in repeated vicious cycles. | wouldn’t be here today if

| wasn't referred...not only did it help me recover but it was educational and
empowering.”

“I think if more people were offered trauma focused therapy there would be less
mad people, or at least, less people thinking that they are mad.”

“I could write a book about my experience of therapy and | would definitely refer
a friend.”

“Things | found helpful included: imagery rescripting, cross examination of
evidence and alternative explanation of beliefs.”

gang raped, and witnessed the murder of grandfather). Over half
(56%) had experienced childhood trauma, and a third (33%)
were refugees (who in addition to their index trauma had addi-
tionally experienced the trauma of living in conflict zones and
having to relocate to the UK). The majority of the clients had
ongoing social needs, multiple diagnoses, and high levels of base-
line depression and anxiety (78 and 89% scoring in the severe or
extremely severe range for depression and anxiety, respectively).
Given these profiles, it is perhaps understandable that many
clients had some residual post-traumatic symptoms post therapy
(albeit much reduced).

In terms of impact on voices, the majority of participants
indicated improved scores but only a minority improved reliably
post therapy (25%) or at follow-up (29%). It is worth noting that
in this sample, individuals’ voices were very severe, with over half
(56%) experiencing distressing command hallucinations associ-
ated with risky compliance behaviours. Greater improvements
were seen for delusions, with approximately half indicating reli-
able improvement post therapy (50%) or at follow-up (43%). This
change may be explained by the fact that the therapy protocol
included re-formulating distressing delusional beliefs (e.g., the
Devil is suffocating me at night) as understandable reactions to
traumatic experiences (e.g., feeling suffocated is a flashback to
my abuser who reminds me of the Devil), hence potentially provid-
ing alternative, less distressing explanations for clients’ delusional
beliefs (77). These results are consistent with the findings from
the Dutch trial, where changes were found for paranoid thoughts
but not hallucinations (48), although fewer of their patients
presented with voices than paranoia at baseline, which may have
skewed their results. Impact on affect and emotional well-being
was also encouraging, and most people indicated improved
scores on measures of depression, anxiety, and well-being with
50, 36, and 40% indicating reliable changes on these, respectively,
many of whom maintained their scores, or at least showed some
improvement at follow-up (40, 40, and 20%, respectively).

It should be noted that the intervention was long (median 41
sessions) and included a stabilisation phase, unlike in the Dutch

trial (40). Clinically, it was felt that the stabilisation phase was
necessary to build coping strategies, foster a sense of control, and
trust in the therapist, and to provide a rationale for the trauma-
focused phase of the therapy. Indeed, client feedback was positive
with regard to this (e.g., “I understood why it kept coming back
and by learning to control the visions I felt more empowered to
tackle it head on” [P7]). This supports previous findings within
the PTSD literature that therapeutic alliance during the first phase
of treatment predicts successful reduction of PTSD symptoms
during exposure therapy in the second phase (78). Furthermore,
for the majority of the clients, there were ongoing social issues
(e.g., immigration, housing, and ongoing domestic violence) that
needed to be addressed prior to some clients feeling able to com-
mence the trauma-focused phase of the treatment. As therapists
were often the only mental health professionals involved in the
client’s care, it frequently became therapists’ responsibility to
address these issues, and, therefore, the length of therapy should
be interpreted in this context. Further, given that the NICE
guidelines recommend (even when treated in isolation) at least
12 sessions for PTSD, with more for complex PTSD or multiple
traumas (23), and at least 16 for psychosis (22) and for severe
depression (79), in addition to the recent finding that 25 sessions
is the optimal dose for CBT for psychosis (80), 41 sessions is per-
haps understandable for this very complex client group. However,
whether the stabilisation phase is necessary remains an empirical
question that needs to be tested. Consideration will need to be
taken with regard to different service contexts, and how some
may be better equipped than others to provide holistic care
(i.e., in some community teams, e.g., care coordinators may be
able to provide stabilisation strategies alongside a therapist doing
the trauma-focused work).

Overall, these findings support the emerging evidence base
in this area (27-29) and suggest that an integrated approach,
targeting both psychotic and post-traumatic symptoms, can have
a positive impact not only on positive symptoms of psychosis
and post-traumatic symptoms but also on depression, anxiety,
and emotional well-being for some clients. The results should
be interpreted within the context of a number of strengths and
limitations.

Strengths

The study has good ecological validity in that the sample was
representative of the heterogeneity and complexity of individuals
presenting with distressing post-traumatic stress and psychotic
symptoms in the clinic, unlike RCTs that have been criticized on
the basis of strict inclusion criteria, and which include individuals
without current psychotic symptoms.

The intervention was well received by participants. A number
of key factors were likely involved in keeping people engaged in
therapy. First, we recruited only individuals who expressed will-
ingness in addressing their trauma sequelae. Many individuals
are highly avoidant of discussing their trauma, and ascertaining
readiness for therapy is crucial. Second, the therapy adhered to
the central tenets and values of CBTp (64, 81): much emphasis
was given to engagement and a good therapeutic relationship;
therapy was collaborative, with active participation from the cli-
ent who is seen as an expert in his or her experiences, and had
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a normalizing philosophy; it was geared towards achieving the
person’s personal valued goal(s) and based on an individualized,
shared formulation, which provided a rationale for trauma-
focused interventions; emotional processes were fully integrated
within the formulation of psychotic and post-traumatic stress
symptoms, and addressed in therapy, not just as the sequelae, but
in terms of their role in the formation, trigger, and maintenance
of symptoms; paramount importance was given to maintaining
the person’s self-esteem, empowering and providing hope, and
promoting recovery-oriented values (82). Third, we felt the stabi-
lisation stage was helpful in preparing the client for the exposure
work ahead, providing hope, trust and optimism, and minimising
the risk of exacerbations of psychotic symptoms. Fourth, trauma
exposure was conducted within the client’s therapeutic “window
of tolerance,” in that the client was in control of the amount and
duration of direct PTSD exposure they could manage within
the therapy sessions. This is likely to have been a key factor in
minimising dropouts in the therapy process. Finally, the flexible
and pragmatic nature of the protocol meant that the intervention
was tailored to the needs and goals of the individual, and tar-
geted psychotic and post-traumatic symptoms in an integrated,
rather than isolated, fashion. Other groups, such as Lysaker
and Dimaggio, have also recommended the use of integrated
approaches for people with psychosis, rather than developing
new schools of treatment, which promote guided discovery to
foster an increased awareness of mental phenomena and making
sense of what is happening in one’s own mind and the minds of
others (i.e., targeting metacognitive capacity, a potential common
mechanism in post-traumatic and psychotic symptoms), to move
meaningfully towards recovery (83).

The use of independent assessors, rather than outcomes
being elicited by the therapists themselves, is a further strength,
although a number of participants only agreed to complete the
PDS with their therapists. The availability of data from five assess-
ment points, including during a waiting list period, meant that
this could serve as a control for each participant, and allowed
6+ months of follow-up for 78% of participants.

Limitations

The study design was limited by the small number of participants,
although a sample size of nine is acceptable for a case series.
Nevertheless, we were unable to report group statistics, or to
investigate potential differences between those who showed
improvements on specific outcomes and those who did not.
Unfortunately, there were no data available for the PDS during
the waiting list period. This means that it is not possible to draw
firm conclusions regarding the impact of the intervention on
post-traumatic symptoms. There were also missing data for some
clients on certain measures or at particular time points. Due to
service changes, two different measures were used for different
clients to assess depression (BDI-II and DASS) and anxiety (BDI
and DASS). The PDS has been shown to have a tendency to over-
diagnose PTSD (84). The Clinician-Administered PTSD Scale for
Schizophrenia (CAPS-S) (85) would have been a more robust,
albeit more time-consuming measure. Moreover, as this is a new
therapy protocol, which was being developed and elaborated over
time, there were no adherence or competence ratings obtained

for the therapy delivered. Also, given this was a pragmatic study
in which the protocol employed a range of techniques designed to
be tailored to the clients’ needs and goals, the key mechanism of
change remains unclear. A further limitation was thatall therapists
were experienced in the delivery of this work and had assured
protected time for the delivery of the therapy and attendance at
supervision, free from competing demands of multidisciplinary
team work. It would be important to ascertain whether it would
be feasible to implement this in an NHS setting with therapists
with a range of experiences, and in a range of settings.

CONCLUSION

This study has important implications for the psychological treat-
ment of post-traumatic stress symptoms in people presenting
with psychotic symptoms. First, it builds on emerging evidence
that treating post-traumatic symptoms through the use of imagi-
nal reprocessing strategies is safe, acceptable, and feasible in this
population. It also supports van den Berg et al’s (40) assertion that
there does not appear to be any justification for excluding people
with current psychotic symptoms from trauma-focused inter-
ventions. Furthermore, it suggests that an integrated approach,
targeting both psychotic and post-traumatic symptoms, can have
a positive impact not only on positive symptoms of psychosis
and post-traumatic symptoms but also on depression, anxiety,
and well-being. An RCT is now warranted to test the efficacy
of the intervention for this population. It will be important for
future studies to also report on functional gains such as change
in employment status or number of health care visits, as well as
outcomes such as quality of life and social functioning.
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Few psychosocial approaches address the negative symptoms of schizophrenia, which
shares common features with depression and anxiety. Behavioral activation (BA) is
effective for addressing depression and anxiety in adults with various mental disorders.
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has been developed by incorporating the core principles from BA and MI with recent
findings on the negative symptoms of schizophrenia. In this study, we aimed to examine
the feasibility and preliminary efficacy of mBA in a non-randomized controlled pilot study
that included individuals with schizophrenia with mild to moderate negative symptoms
receiving psychiatric rehabilitation. A total of 73 individuals with schizophrenia were
recruited. Forty-seven of the participants who met the study inclusion and exclusion
criteria were assigned to either an mBA + usual psychiatric rehabilitation group (mBA)
or a usual psychiatric rehabilitation only group (treatment as usual, TAU). Administering
mBA to individuals with schizophrenia with mild to moderate negative symptoms was
feasible in a community mental health setting. Relative to TAU, mBA was associated with
large effects in reducing negative symptoms measured using the Positive and Negative
Syndrome Scale (PANSS) and the Brief Negative Symptom Scale (BNSS). However, after
considering PANSS cognitive deficits and marital status as covariates due to significant
differences in their baseline levels, the treatment effects on the BNSS were partially
observed. In addition, participants in the mBA group showed improved verbal learning
and memory compared with those in the TAU group. In individuals with schizophrenia
receiving the usual forms of psychiatric rehabilitation in a community mental health
setting, mMBA appears to offer a promising adjunctive approach for addressing mild to
moderate negative symptoms. Further investigations are needed to replicate the current
findings in a randomized controlled trial.

Keywords: behavioral activation, motivational interviewing, psychosocial intervention, negative symptoms,
schizophrenia
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INTRODUCTION

Many individuals with schizophrenia experience negative
symptoms, which are a key determinant of poor functioning
and quality of life (Pogue-Geile and Harrow, 1985; Rabinowitz
et al., 2012). Negative symptoms can persist even in individuals
who participate in the usual forms of psychiatric rehabilitation
offered in the community (Buchanan, 2007). Both clinicians
and participants would benefit from a psychosocial treatment
approach that targets persistent negative symptoms and can easily
be delivered in community mental health settings. However,
the majority of psychosocial interventions focus primarily on
positive symptoms (Breier et al., 1991; Milev et al., 2005). Few
studies have reported the efficacy of psychosocial treatments for
negative symptoms (Dobson et al., 1995; Rector and Beck, 2001;
Tarrier et al., 2004; Kurtz and Mueser, 2008; Staring et al., 2013;
Velligan et al., 2015), and the estimated effect size reported in a
recent meta-analysis was small and inconsistent across studies
(Velthorst et al., 2015). Another meta-analysis indicates that
social skills training had small to moderate effects (d = 0.40; 95%
CI = 0.19, 0.61) on negative symptoms; although, the benefits
only appear to be stable for younger patients with schizophrenia
or in studies of greater design quality (Kurtz and Mueser, 2008).
Most recently, Velligan et al. (2015) reported potential treatment
gains using comprehensive psychosocial treatments for those
who have persistent and clinically significant negative symptoms.
Thus, the effective and cost-efficient treatment of negative
symptoms is a high priority when developing interventions.

A two-factor model of negative symptoms describing
experiential (avolition, asociality, and anhedonia) and emotional
expressive impairments (alogia and flat affect) has been shown
to better explain the heterogeneity of negative symptoms
in schizophrenia than a single factor model (Horan et al,
2011; Kirkpatrick et al, 2011; Jang et al, 2016a). Due to
the establishment of a vicious cycle between the two distinct
but related domains of negative symptoms, individuals with
schizophrenia not only exhibit low base rates of behavior
and have reduced rates of positive reinforcement from the
environment (Silverstein, 2010), but also lack the opportunity to
identify, estimate the effort required, and pursue their own values
and goals (Gold et al., 2008, 2013; Strauss et al., 2011).

Even though cognitive behavioral therapy for psychosis (CBT-
p) and CBT for negative symptoms (CBT-n) take comprehensive
approaches to addressing diverse problems including positive
symptoms, depressive symptoms, dysfunctional beliefs (e.g.,
defeatist beliefs), and negative symptoms (Morrison and Barratt,
2010; Grant et al., 2012; Staring et al,, 2013), we aimed to
exclusively target a two-factor model of negative symptoms using
the core principles of behavioral activation (BA) and motivational
interviewing (MI).

BA is an evidence-based treatment option for depression
(Cuijpers et al., 2007; Mazzucchelli et al., 2009), and might be
a treatment option for negative symptoms. BA may interrupt
the vicious cycle by assisting individuals with schizophrenia
to reconnect with positive experiences using daily activity
monitoring, values and goals assessment, and goal-led activity
scheduling. More importantly, BA would be a cost-efficient

option for both clinicians and individuals with schizophrenia
mainly due to its concise structure and principles (Porter et al.,
2004; Ekers et al., 2011). Porter et al. (2004) suggested that group-
format BA is a viable and effective adjunct to the usual treatment
conducted in community mental health settings for depressed
clients. Ekers et al. (2011) demonstrated that generic mental
health professionals without expertise in psychotherapy could
deliver BA in an effective manner.

Recent neuroscience data indicate that individuals with
schizophrenia have an intact capacity for experiencing here-and-
now pleasure, but experience difficulty recalling and predicting
pleasure (i.e., retrospective and prospective hedonia) with
aberrant attentional deficits to pleasurable stimuli (Strauss and
Gold, 2012; Jang et al., 2016b,c). Thus, it is speculated that
daily activity monitoring would help to allocate attention to
meaningful and pleasant daily activities that individuals with
schizophrenia have had in the recent past. At the beginning of
each session, there is an additional opportunity to recall and share
the participant’s pleasurable activities in the past week without
looking at their monitoring form. This was used to enhance
the participant’s retrospective hedonic experience. Assessments
of on€’s own values and goals and implementation of value/goal-
led activities would help to link here-and-now pleasure with the
prediction of pleasure for prospective hedonistic experiences.
Given the difficulties that individuals with schizophrenia
have in goal-setting and planning, several goal domains (i.e.,
interpersonal, educational, vocational, independent living, etc.)
were provided to them in printed form. Specific activities (i.e.,
less than 5) under each goal domain were also provided in a
summarized form so that participants could voluntarily choose
among the options. Therapists also encouraged the participants
to link each activity with their own goals, and encouraged moving
slowly to the other goals and activities that they had not yet
explored. During this process, given the motivational deficits of
individuals with schizophrenia, MI becomes a core principle and
is the core method used (McCambridge and Strang, 2003).

Several adjustments were made to the original BA. These
included simplification of treatment materials (e.g., monitoring
and scheduling forms) and terms, providing greater structure
for every session, minimizing the number of forms to be
completed during the session, minimizing homework activities,
developing strategies to remember core activities (i.e., monitoring
and activating activities), slowing the pace of conversation, and
greater repetition for those with cognitive impairments.

Recent meta-analysis indicates that social skills training
is associated with some improvement in negative symptoms
(Kurtz and Mueser, 2008). In each session, brief components
of social skills training that could be delivered in the context
of the motivational and behavioral activation (mBA) group
session [i.e., speaking loud enough to be heard, practicing
(half) smiles while talking about pleasant events, listening to
others, and providing feedback to others] were incorporated to
target emotional expressivity (e.g., vocal expression, expressive
gestures, facial expression, quantity of speech). The clinicians
then provide consistent positive feedback whenever the
participants display emotional expressivity (Supplementary
Table S2).
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After the incorporation of these adjustments, BA could
assist individuals with schizophrenia to recall and monitor
pleasurable and goal-directed activities in the past and to plan and
implement a future schedule. Given extensive data supporting
the efficacy of behaviorally oriented approaches in psychiatric
rehabilitation (e.g., contingency management) for individuals
with schizophrenia with various levels of functioning (Porter
etal,, 2004; Ekers et al., 2011; Granholm et al., 2015; Murphy et al.,
2015), BA would be feasible and beneficial for individuals with
schizophrenia with mild to moderate negative symptoms. Mairs
et al. (2011) reported in a small-sample pilot case study that BA
exhibited a large effect and appeared to be a promising approach
for treating the negative symptoms of schizophrenia.

To target motivational deficits or ambivalence toward
treatment, MI has recently been successfully combined with
various interventions such as cognitive remediation (Riisch
and Corrigan, 2002; Steinberg et al, 2004; Fiszdon et al,
2016), and has demonstrated synergistic effects. Likewise, MI
is incorporated into BA to better understand the relationships
between ambivalence about change and each participant’s goals,
values, and resistance. It is carried out by expressing empathy,
rolling with resistance, supporting self-efficacy, and developing
discrepancy whenever necessary (Miller and Rollnick, 2002).
MI is a particularly important component when assisting the
participant in his/her search for their own goals/values, potential
barriers and concerns, and for evaluating and establishing
solutions and plans (McCambridge and Strang, 2003). Since BA
and MI share common aspects (e.g., searching for values/goals
and planning for behavioral changes), MI is not only well
integrated into BA, but is expected to further help to deliver
the core components of BA to individuals with schizophrenia
with motivational deficits or ambivalence toward behavioral
change.

With these theories and findings in mind, we have developed
the mBA Program as an adjunct to psychiatric rehabilitation for
individuals with schizophrenia with mild to moderate negative
symptoms. This is a brief manual-based psychological approach
that incorporates BA principles and MI components targeting a
two-factor model of negative symptoms.

For Stage I-A of intervention development, as suggested by
Onken et al. (2014), the authors translated and modified the
Brief Behavioral Activation Treatment for Depression (BATD)
manual by Lejuez et al. (2001) and evaluated its feasibility
in eight community-dwelling individuals with schizophrenia
with mild to moderate negative symptoms using a 12-session
group format (Choi et al., 2014), with a low dropout rate
(n =1, employed). Following Stage I-A, the authors incorporated
feedback from participants and clinicians, and the program was
revised accordingly, with the BATD manual being simplified to a
10-session group format (Choi et al., 2014). With these revisions,
the mBA program was finally established for a Stage I-B pilot trial.

We hypothesized that the mBA program would be feasible
and tolerable to individuals with schizophrenia with mild or
moderate negative symptoms participating in community-based
psychiatric rehabilitation. In addition, it was hypothesized that
the mBA group would have lower levels of negative symptoms
compared with the treatment as usual (TAU) group. Lastly,

given that extensive research supports the link between negative
symptoms, daily functioning, and cognitive impairments (Green,
1996; Velligan et al, 1997; Green et al, 2000; Foussias and
Remington, 2010), and the mBA program includes repetitive
practice of attending and recalling one’s own activities and
planning, we explored whether mBA was associated with
recovery in neurocognition.

MATERIALS AND METHODS

Participants

Seventy-three participants were recruited from community
mental health centers and day hospitals from September 2012
until January 2015. Inclusion criteria for the participants
were as follows (Buchanan, 2007): (1) a primary diagnosis of
schizophrenia or schizoaffective disorder, (2) aged between 18
and 65 at the time of pre-testing, (3) mild to moderate negative
symptoms [greater than 3 on at least two negative symptom
items from the Positive and Negative Syndrome Scale (PANSS)],
and (4) stably prescribed psychotropic medications for at least
the previous 6 months. Exclusion criteria included (1) a history
of organic brain syndrome, seizures, or traumatic brain injury,
(2) current comorbid disorders such as mental retardation,
or current alcohol or other substance abuse/dependence,
(3) more than moderate positive symptoms (greater than 4
on PANSS positive symptom items), (4) more than mild
depressive symptoms (greater than 3 on PANSS depressive
symptom items), (5) receiving psychological services that
include behavioral activation components, and (6) risk of
self-harming or homicide. There were no differences in
demographic variables between the two groups, except for
marital status and baseline PANSS cognitive symptoms (Table 1),
which were included as covariates in subsequent analyses
(Table 1).

Procedures

The participants in this pilot study were recruited from various
community mental health centers located in urban areas in
South Korea. Prior to pre-treatment assessment, all participants
provided informed consent. Local Institutional Review Boards
approved this study. After the pre-treatment assessment, 47
participants who met study inclusion criteria were allocated to
either the mBA (n = 23) or the TAU group (n = 24) (Figure 1)
based on negative symptom scores. Group allocation was made
alternately from active group to control group, and thus the
most subjects were assigned to the active group or the control
group based on their interest to participate in the current study
after having received information on the study. Regardless of the
allocated group, participants attended the centers for psychiatric
rehabilitation program. About 10 weeks after completing the
mBA program, the post-treatment assessment was administered
to mBA and TAU groups over similar time frames. Of the 49
participants, one participant (of 23) in the treatment group was
dropped due to job conflicts, while five participants (of 24) in the
control group were dropped for reasons such as hospitalization,
service refusal, and losing contact.
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TABLE 1 | Baseline characteristics of participants.

Treatment Control group tor 2
group (n = 23) (n =24)
Age, M (SD) 40.43 (11.72) 44.38(10.77) —1.20
Age of onset, M (SD) 24.22 (7.03) 24,29 (8.39) —0.03
Years of education, M (SD) 12.04 (2.67) 11.21(3.58)  0.90
Gender, n (%)
Men 11 (47.83) 12 (650.00)  0.02
Women 12 (52.17) 12 (50.00)
Marital status, n (%)
Married 1(4.35) 9 (37.50) 11.05%*
Single 8(78.26) 8(33.33)
Divorced/other 4 (17.39) 7(29.17)
Medication, n (%) 23 (100.00) 24 (100.00) -
PANSS, M (SD)
Negative 18.17 (3.66) 18.38 (4.21) —0.17
Excitement 6.52 (1.93) 6.83 (2.06) —0.54
Cognitive 11.22 (2.56) 13.08 (3.36) —2.14*
Positive 8.57 (2.76) 8.46 (3.48)  0.12
Depression 9.52 (2.76) 9.17 (3.12) 0.41
Total 68.26 (9.86) 69.67 (14.13) —0.39

*p < 0.05; **p < 0.01.

Excluded (N=26) \

Less than mild negative
symptoms (N=13)

Recruited 4
(N=73)

More than moderate positive
symptoms (N=3)

More than mild depressive
symptoms (N=8)

KRefusal (N=2) /
[ - | N
mBA group TAU group
(N=23) } (N=24)
\ - J
e 3

Drop-outs (N=1)
Employed (N=1) Hospitalized (N=3)

Refusing service (N=2)

N
<‘ Drop-outs (N=5)

N J

HoY

FIGURE 1 | Flow chart of participants.

-
Completed (N=22)
(95.7%)

Completed (N=19)
(79.2%)

Motivational and Behavioral Activation

The mBA program for negative symptoms was provided by the
researchers in our team. Fidelity was assessed with a random
visit (92.31%; Supplementary Table S1). Participants received ten
60- to 70-minute group sessions either once or twice weekly.

The main purpose of mBA was to increase the level of routine
and social activities that participants identified as pleasurable,
meaningful, and valuable. Specifically, mBA assisted participants
(1) to monitor daily activities in the previous week, (2) to set
goals, (3) to identify and plan daily activities that fit their own
goals, (4) to administer their own goal-led activities, and (5) to
identify and address barriers to achieving their goal-led activities.
Throughout the mBA program, participants were expected
to practice (1) goal setting, (2) monitoring of activities and
remembering pleasurable and meaningful activities, (3) goal-led
activity planning, and (4) problem-solving skills. Therapists were
expected to persistently use MI techniques such as employing
open-ended questions, using positive feedback, reflection, and
summarizing the participant’s words, especially for participants
with ambivalence or lack of motivation toward the treatment.
In addition to target emotional expressivity in the context of
mBA, brief components of social skills training [i.e., speaking
loud enough to be heard, practicing (half) smiles while talking
about pleasant events, listening to others, and providing feedback
to others] were practiced in each session. The content of each
session of mBA is presented in Supplementary Table S2.

Measures

Participants each completed a semi-structured interview-based
psychiatric symptom assessment, self-report questionnaires for
motivation, and brief neurocognitive assessment batteries. All
interviews were conducted by licensed clinical psychologists and
clinical psychology graduate students who obtained satisfactory
intra-class correlations (ICCs).

Psychiatric Symptoms

The PANSS (Kay et al, 1987) was administered to evaluate
the severity of psychiatric symptoms. Each item was scored on
a 1 (absent symptom) to 7 (extreme symptom) Likert scale.
Five factor scores were calculated for the PANSS, i.e., Negative
symptoms, Excitement, Cognition, Positive symptoms, and
Depression (Bell et al., 1994; Lindenmayer et al., 1994, 1995). In
the current study, Cronbach’s o for each subscale was as follows:
Negative symptoms = 0.87, Excitement = 0.64, Cognition = 0.69,
Positive symptoms = 0.70, and Depression = 0.67. ICCs for
each subscale were as follows: Negative symptoms = 0.93,
Excitement = 0.69, Cognition = 0.95, Positive symptoms = 0.98,
Depression = 0.50.

The Brief Negative Symptom Scale (BNSS) is a semi-
structured clinical interview that measures the severity of
negative symptoms in schizophrenia and schizoaffective disorder
(Kirkpatrick et al, 2011). The BNSS was based on a two-
factor model of negative symptoms, consisting of experiential
impairment (anhedonia, asociality, and avolition) and expressive
impairment (alogia and blunted affect) (Horan et al, 2011;
Strauss et al., 2012). Thirteen items, each ranging from absence
of symptom (0) to extremely severe symptom (6) in motivation—
pleasure and emotional expressivity subscales, were assessed
over a time period of 1 week. Since the BNSS was translated
into Korean and was available after the initiation of this trial,
we obtained BNSS data from thirty participants (n = 14 for
mBA, n = 16 for TAU). In the current study, Cronbach’s
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a for the motivation-pleasure subscale was 0.93 and for
the emotional expressivity subscale was 0.86. ICCs for each
subscale were as follows: motivation—pleasure = 0.68, emotional
expressivity = 0.89.

Neurocognitive Function

The Korean Auditory Verbal Learning Test (K-AVLT) was
designed to evaluate short-term memory, auditory verbal
memory, and learning strategies (Rey, 1964). Cheong et al. (1999)
revised and validated the Korean version. After listening to 15
words presented verbally, participants were asked to complete
free recall trials immediately and after a 30-minute delay, and a
recognition trial.

Trail Making Test A and B (TMT-A, B) are included in the
Halstead-Reitan neuropsychological test battery (Reitan, 1992).
In part A, subjects were asked to sequentially connect dispersed
digits (1-25) to measure psychomotor speed and attention. In
part B, subjects were required to connect 15 digits and 14 letters
alternately in ascending order, to measure executive function
related to frontal lobe activity such as mental flexibility and
visuospatial working memory. Times to complete the tasks and
the number of errors constituted the test scores. If subjects
exceeded 90 s in part A or 300 s in B, the data were excluded from
the analysis.

The Coding (CD) subtest in the Wechsler Adult Intelligence
Scale-Fourth Edition (WAIS-IV; Wechsler, 2008; Hwang
et al., 2012) was used to measure visual-motor coordination,
persistence of concentration, and short-term visual memory.
Subjects were required to copy as many symbols as possible
within 120 s using a key. Total scores were based on the number
of correctly matched items.

Premorbid Intelligence Quotients

To estimate premorbid IQ, the Information subtest (IN) in
the K-WAIS-IV (Hwang et al., 2012) was administered. Items
covered a range of common, realistic, and general knowledge.
Premorbid intelligence was estimated using an algorithm from
the Korea Premorbid Intelligence Estimate for the WAIS-IV
(KPIE-IV; Kim et al., 2015).

RESULTS

Feasibility

Dropout rates (4.35% for mBA vs. 20.83% for TAU) were similar
between the mBA and the TAU groups (x> = 2.87, p = 0.09),
indicating that mBA would be tolerable and feasible to administer
to individuals with schizophrenia with mild to moderate negative
symptoms participating in the usual psychiatric rehabilitation
services.

Effects of mBA on Psychiatric Symptoms

We conducted repeated-measures ANOVAs for negative
symptom scores and other psychiatric symptoms (i.e., positive,
depressive, cognitive, and excitement symptoms) measured
using the PANSS and the BNSS, with treatment and control
groups as the between-subjects factor (mBA vs. TAU) and time

as the within-subjects factor (pre- and post-) (Table 2). These
analyses revealed no significant main effect of group on any
PANSS subscale except for the negative scale, F(; 39y = 4.15,
p < 0.05, and cognitive scale, F(1 39y = 23.87, p < 0.001. There
were significant interaction effects of group by time on scores
for the negative symptoms subscale, F(;39) = 10.10, p < 0.01,
cognitive symptoms subscale, F(j39) = 10.45, p < 0.01, and
depression subscale, F(j39) = 10.99, p < 0.01 (Table 2). The
findings indicate that participants in the mBA improved their
negative, cognitive, and depressive symptoms compared to
those in the TAU group. Even after considering baseline PANSS
cognitive symptoms or marital status as a covariate, all of the
significant findings reported above were maintained.

In addition, there was no significant main effect of group
on the BNSS score. However, there were significant interaction
effects of group by time on the motivation and pleasure subscale,
F,28) = 472, p < 0.05, and emotional expressivity subscale,
F(,28) = 4.35, p < 0.05 (Table 2). The findings indicate that
participants in the mBA group improved their BNSS subscale
scores when compared to those in the TAU group. However, after
considering baseline PANSS cognitive symptoms as a covariate,
the treatment effect on BNSS motivation and pleasure subscales
disappeared (p = 0.12). To consider marital status as a covariate,
we examined the study hypotheses only using participants who
were single. Using these participants, the treatment effects on the
BNSS subscales disappeared (n = 11 for mBA; n =5 for TAU).

To delineate the significant interaction effects, we calculated
a partial eta-squared measure of effect size for use in ANOVA
(Cohen, 1988; Miles and Shevlin, 2001) with general rules of
thumb for the magnitude of the effect sizes, i.e., small (~0.01),
medium (~0.06), and large (~0.14). The effect sizes for the
treatment group were mostly large for the above-mentioned
negative symptoms, cognition, and depressive symptoms in the
PANSS and BNSS (Table 2).

Effects of mBA on Neurocognitive

Function

We conducted repeated-measures ANOVAs on neurocognitive
function with the treatment and control groups as the between-
subjects factor (Group) and time (pre-, post-) as the within-
subjects factor (Table 3). The analyses revealed no significant
main effect of group on neurocognitive function. There was a
significant interaction effect of group by time on the K-AVLT
total score, F(1,39) = 5.37, p < 0.01 (Table 2). The effect size
for the treatment group on the K-AVLT total score was medium
(Table 3).

DISCUSSION

We have developed a manual-based brief psychosocial
intervention that incorporates the core principles of BA
and MI with recent findings on negative symptoms to target the
two-factor components of negative symptoms in schizophrenia.
The current study is the first to investigate the feasibility and
efficacy of mBA as an adjunct to psychiatric rehabilitation for
individuals with schizophrenia with mild to moderate negative
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TABLE 2 | Effects of mBA on psychiatric symptoms.

Measure Group Pre Post Main effect Interaction effect Effect Size
M (SD) M (SD) Group F Time F Group x time F Partial 12
PANSS?
Negative Treatment 18.05 (3.70) 14.09 (4.74) 4.15* 12.49** 10.10** 0.21
Control 18.79 (4.50) 18.58 (5.07)
Excitement Treatment 6.50 (1.97) 6.55 (2.13) 0.48 0.48 0.33 0.01
Control 6.63 (1.80) 7.11 (2.05)
Cognitive Treatment 11.36 (2.52) 9.82 (2.68) 23.87%** 0.21 10.45%* 0.21
Control 13.00 (3.04) 15.05 (3.24)
Positive Treatment 8.68 (2.77) 9.00 (3.34) 0.01 3.15 1.50 0.04
Control 7.90 (2.94) 9.63 (3.42)
Depression Treatment 9.59 (2.81) 8.96 (2.79) 0.75 3.56 10.99%* 0.22
Control 8.90 (3.36) 11.21(3.87)
BNSS°
Motivation and pleasure Treatment 21.29 (8.67) 16.86 (7.86) 1.07 3.56 4.72%8 0.14
Control 21.69 (7.60) 22.00 (7.53)
Emotional expressivity Treatment 18.50 (5.97) 15.29 (7.17) 0.12 0.84 4,35*0 0.14
Control 17.13(8.35) 18.38 (7.36)

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

aAfter considering baseline PANSS cognitive symptoms as a covariate, the treatment effect on the BNSS motivation and pleasure subscale disappeared (p = 0.12).
bThe treatment effect on the BNSS subscales disappeared (n = 11 for mBA, n = 5 for TAU) when examining the study hypotheses only using participants with single

marital status.
°BNSS sample size (n = 14 for mBA, n = 16 for TAU).

symptoms, compared with TAU. In accordance with Onken et al.
(2014), the current study is considered to be Stage I-B of an
intervention development process.

The results indicate that the dropout rate for mBA was
minimal compared with TAU (4.35% for mBA; 20.83% for
TAU). This may support its feasibility for community dwelling
individuals with schizophrenia. Velligan et al. (2015) reported
a dropout rate of 34.6% in their recent randomized controlled
trial (RCT) of the MOtiVation and Enhancement (MOVE)
program conducted over 9 months. Given that the MOVE trial
targeted persistent and clinically significant negative symptoms
in a comprehensive manner over a longer treatment period, it
is speculated that the concise structure of mBA (e.g., principles
and techniques), the shorter treatment duration, and the
participant characteristics (mild to moderate negative symptoms,
regular participation in psychiatric rehabilitation program)
would permit greater treatment survival rates. Even though a
10-session time frame is quite challenging for tackling negative
symptoms, the repetition of exercises and gradual addition
of treatment components across sessions appeared to provide
enough opportunities for gaining treatment effects. Another
possible reason for the differential drop-out rates between the
mBA and TAU groups may be the potential extraneous variable
affecting the allocation of the participants, as this was a non-
randomized trial and the mBA and TAU groups were formed
alternately. Thus, in this procedure, participants might have
known the group they were allocated to prior to group allocation.
This may have resulted in selection bias; for example, participants
who had greater motivation for change may have been more
likely to be assigned to the mBA group than the TAU group.

To examine the potential impacts of different demographic
characteristics (i.e., marital status) and psychiatric conditions
(i.e., PANSS cognitive impairments factor) on drop-out rates, we
compared those who dropped out to those who did not drop-out
in terms of demographic and symptom variables. There were no
differences in age, gender, age of onset, years of education, and
PANSS subscales. The only observed difference was in marital
status (x2 = 10.755, p = 0.005). Interestingly, none of the single
participants dropped out of either group. Even though marital
status was not related to the primary study findings, a future
study should examine the relationship between marital status and
drop-out rates in the mBA.

As hypothesized, mBA was associated with large treatment
effects on negative symptoms, cognition, and depressive
symptoms in the PANSS and the BNSS emotional expressivity
subscale even after considering the PANSS cognitive factor. It
is notable that the large effects gained within a shorter period
(10 weeks) were comparable with those of other approaches
conducted over a longer period (Kurtz and Mueser, 2008;
Velligan et al., 2015; Velthorst et al., 2015). It is speculated that
the comparable treatment gains might be attributable to the
sample characteristic (mild to moderate negative symptoms)
and/or treatment characteristics explicitly targeting a two-factor
theory of negative symptoms.

After considering the PANSS cognitive factor, the treatment
effects on the BNSS emotional expressivity were maintained
but motivation and pleasure subscales disappeared. Since the
BNSS was administered to a subsample of the study participants
(n = 14 for mBA and n = 16 for TAU), this finding should be
cautiously interpreted because of its lack of power in detecting
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TABLE 3 | Effects of mBA on neurocognitive function.

Measure Group Pre Post Main effect Interaction effect Effect size
M (SD) M (SD) Group F Time F Group x time F Partial 42

Coding Treatment 34.37 (7.73) 37.42 (8.85) 0.18 12.18** 0.00 0.00
Control 35.45 (8.70) 38.53 (8.06)

Digit span Treatment 44.05 (10.18) 44.42 (9.60) 1.11 4.05 2.50 0.07
Control 39.49 (10.37) 42.56 (8.75)

K-AVLT total Treatment 28.95 (13.19) 41.21 (16.44) 2.16 14.30** 5.37* 0.13
Control 28.11 (10.79) 31.05 (11.24)

TMT-A Treatment 38.18 (11.76) 43.28 (10.26) 0.39 7.82*%* 0.02 0.00
Control 35.74 (16.87) 40.34 (16.83)

T™MT-B Treatment 39.46 (15.65) 41.82 (16.53) 2.10 0.08 0.43 0.01
Control 32.21 (22.39) 30.79 (24.27)

*p < 0.05; **p < 0.01.

potential therapeutic benefits. However, there are several possible
interpretations. First, it is speculated that the PANSS cognitive
factor might share common aspects (e.g., cognitive deficits)
with motivation and pleasure (Bell et al., 1994; Foussias et al.,
2014), rather than with emotional expressivity. Thus, in future
studies, cognitive symptoms of allocated participants should
be counter-balanced. Second, to target emotional expressivity,
mBA incorporated brief components of social skills training
[e.g., speaking loud enough to be heard, practicing (half) smiles
while talking about pleasant events, listening to others, providing
feedback to others, clinician’s positive and corrective feedback],
of which repetitive practice in the context of BA group session
may result in robust improvement on the BNSS emotional
expressivity, even after considering cognitive symptoms. To
clarify whether mBA would lead to incremental benefits beyond
social skills training on the two distinct factors of negative
symptoms, mBA should be compared with social skills training
in a future study.

In addition, even though we recruited participants with mild
to moderate negative symptoms and less-than-mild depressive
symptoms to avoid comorbidity between negative symptoms and
depressive symptoms, mBA was associated with improvement
in depressive symptoms. Given that this is a preliminary
study with limitations regarding the investigation of underlying
mechanisms, common aspects between negative symptoms and
depressive symptoms affected by mBA should be explored in a
future study.

However, the current findings were gained from a Stage I-B
pilot trial, and thus should be replicated in an RCT trial.

Interestingly, even though it was not specifically predicted,
mBA was associated with a medium effect on verbal learning
and memory measured by the K-AVLT total score. Even though
this finding should be interpreted cautiously due to the absence
of a priori hypothesis testing, it can be speculated that verbal
learning and memory might mediate the treatment gains from
mBA as they have functional implications in individuals with
schizophrenia (Green et al., 2000) and depression (Clark et al.,
2009). A future study should determine whether treatment
components of the mBA (e.g., recalling pleasurable and

meaningful activities) are related to improvements in verbal
learning and memory.

Several limitations should be noted. With a non-RCT,
the causality of mBA on outcome variables should not be
assumed and needs to be replicated in a future RCT study.
Second, the PANSS negative symptoms factor was used as an
inclusion criterion for mild to moderate negative symptoms
in the current study. However, the PANSS is often regarded
as an inadequate measure of negative symptoms, especially
for experiential negative symptoms. Although in our data,
the PANSS negative symptom factor scores at baseline were
strongly correlated with the BNSS motivation and pleasure
subscale scores (r = 0.727, p < 0.001), in future trials of
mBA, study inclusion criteria should be revised to assess for the
primary target of mBA. Third, the current study did not include
follow-up assessments. Thus, a future study needs to evaluate
whether the treatment gains reported in the current study are
maintained. Fourth, it should be determined whether the 10-
session format is sufficient for mastery of the core treatment
components by individuals with schizophrenia with mild to
moderate negative symptoms. Even though the major purpose
of the current study was to prove the concept and evaluate
the preliminary efficacy, future trials should evaluate whether
longer treatment sessions produce larger treatment gains. Finally,
clinicians have reported that MI is a critical component while
they are assisting and encouraging participants to search for
their own goals/values, to link each activity with their own goals,
and to encourage moving slowly to other unexplored goals and
activities. However, there were no specific measures regarding
these factors included in the study design. Thus, in a future
study, specific scales (e.g., the Stage of Change Readiness and
Treatment Engagement Scale) should be included to examine
these phenomena.

Despite the limitations mentioned above, the current findings
support the notion that mBA would be a promising adjunctive
approach to the usual psychiatric rehabilitation services delivered
in community mental health settings for addressing mild to
moderate negative symptoms in individuals with schizophrenia.
As a next step (Stage II), RCT trials should replicate the
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current findings to confirm the causality of mBA in improving
mild to moderate negative symptoms. We believe that the
current findings will facilitate the development of an effective
psychosocial treatment for individuals with schizophrenia with
mild to moderate negative symptoms who participate in
community based psychiatric rehabilitation services.
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