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ARTICLE INFO ABSTRACT

Keywords: While psychotic-like experiences (PLEs), including persecutory ideation and auditory or visual hallucinations,

PTSD are common in PTSD, questions remain about their relationships to core PTSD symptoms and responsiveness to

Psychosis treatment. This study examined data from a waitlist (WL) controlled clinical study of the effect of virtual reality

Prolonged exposure (VR) and prolonged exposure (PE) in a sample of active-duty service members with deployment-related trauma
(n = 161). PLEs were assessed and examined with regard to their responsiveness to trauma focused treatment
(combining conditions) relative to the WL, as well as their relationships to PTSD symptoms. Persecutory ideation
symptoms, which were most closely related to PTSD Cluster C (avoidance and numbing) symptoms, were re-
duced post-treatment in the trauma-focused condition relative to WL. Auditory and visual hallucinations—which
were most closely associated with PTSD re-experiencing—decreased from baseline to post-treatment assessments
for WL and exposure therapy participants. The presence of PLEs at baseline did not predict a reduced PTSD
symptom response to treatment. Trauma-focused treatments appear effective in addressing psychotic-like ex-
periences that can emerge in individuals with PTSD.

1. Introduction

Though their hallmark features differ, there is a complex conceptual
overlap between disorders associated with posttraumatic stress and
psychosis (Gibson et al., 2016). While psychosis involves chronic re-
currence of anomalous beliefs and sensory experiences disconnected
from reality, both sets of disorders share similar underlying factors
(Freeman et al., 2013): intrusive thoughts and memories, fixed beliefs
about a dangerous world, low self-esteem, self-blame, safety behaviors,
and anomalous internal experiences (Gracie et al., 2007). Beyond si-
milarities in presentation, these disorders may have shared etiology.

Traumatic events (Hardy et al., 2005), and the emergence of post-
traumatic stress disorder (PTSD) symptoms (Alsawy et al., 2015;
Calvert et al., 2008), increase an individual's risk for a future diagnosis
of a psychotic disorder. At least half of individuals with a psychotic
disorder have survived a traumatic experience (Bebbington et al., 2011;
Read et al., 2005a), and an even larger portion of those at ultra-high
risk (UHR) for a first psychotic episode have experienced early trau-
matic events (86.8%; Kraan et al., 2015).

Some models (Morrison et al., 2003) suggest that it is specifically
the experience of trauma that alters stress sensitivity and increases the
likelihood of an individual presenting with a continuum of experiences
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along the psychotic spectrum (traumagenic neurodevelopmental model of
psychosis; Read et al.,, 2014). Because phenomena on the psychotic
continuum (e.g. persecutory ideation, or brief auditory hallucinations;
Shevlin et al., 2017) may or may not meet criteria for full-blown psy-
chotic disorder, they are referred to as psychotic-like experiences (PLEs;
van Os et al., 2009; Cannon and Kelleher, 2011). PLEs are understood to
be transdiagnostic occurrences of experiences that in their most severe
forms present in full-blown psychotic disorders. These phenomena may
be linked to or comorbid with phenomena that are hallmark features of
other disorders, like PTSD. This transdiagnostic perspective suggests
that PTSD and psychosis could be “similar entities that are a part of a
broader spectrum of reactions to trauma” (p. 116, Powers et al., 2016).
This is supported by evidence that individuals with PTSD and psychotic
disorders present with similar biological changes (van Winkel et al.,
2008) as well as psychological factors (Freeman and Fowler, 2009)
which can maintain persecutory beliefs or worsen their functional im-
pact.

Given these links, some researchers have taken note of PLEs that
often emerge in PTSD, including auditory and visual hallucinations
(Kozari¢-Kovaci¢ and Borovecki, 2005) or persecutory ideation at
varying levels of intensity (Freeman et al., 2011). Shevlin and collea-
gues (Shevlin et al.,, 2011) demonstrated in a large epidemiological
sample not only that a lifetime PTSD diagnosis increased an individual's
risk of PLEs, but also identified a distinct homogenous subtype with
elevated levels of hyperarousal, avoidance, and general psycho-
pathology. The prevalence of these phenomena have led researchers to
examine whether a discrete clinical entity—posttraumatic stress dis-
order with secondary psychotic features (PTSD-SP;Braakman et al.,
2009)—has its own coherent and distinct phenomenology and clinical
course. PTSD-SP describes individuals who present with hallucinations
and delusions after the emergence of PTSD symptoms without any
history of psychotic symptoms. Preliminary research suggests that in-
dividuals with this presentation are more likely to identify as racial or
ethnic minorities (Frueh et al., 2002), and to present with a higher
burden of disease (Hamner, 1997; Hamner et al., 1999; Lindley et al.,
2014) though some studies show similar PTSD symptom severity re-
lative to those without psychotic features (Hamner et al., 1999). An
ongoing question pertains to how to best characterize and taxonomize
PLEs, namely whether they are severe forms of certain core PTSD
symptoms. It remains unclear whether there exist theory-consistent
links of PLEs to PTSD symptoms such as whether paranoia emerges
from exaggerated hypervigilance or hallucinations from persistent re-
experiencing (Kastelan et al., 2007).

A second gap pertains to the responsiveness of PLEs to treatment.
Very few studies have examined the impact of trauma-focused treat-
ments on PLEs (van Minnen et al., 2015a), due in part to widely re-
ported clinical concerns about destabilization (Becker et al., 2004;
Frueh et al., 2006). Consequently, one of the most common exclusion
criteria in clinical trials examining trauma-focused treatments is current
or past psychosis (Ronconi et al., 2014). Only recently have studies
worked to empirically test whether trauma-focused treatment does in-
deed exacerbate psychotic symptoms. This emerging line of research
has demonstrated trauma-focused treatments for individuals with a
primary psychotic disorder and comorbid PTSD symptoms to be feasible
(De Bont et al., 2013), safe (van den Berg et al., 2015), and effective
relative to waitlist control in both reducing PTSD-related (van den Berg
et al., 2015), and psychotic symptoms (De Bont et al., 2013). Previous
studies of patients with PTSD and a psychotic disorder suggest promise,
but few studies have examined outcomes among patients with PTSD
and more common PLEs in the absence of a comorbid psychotic dis-
order (Powers et al., 2010). Thus, the secondary benefits of trauma-
focused treatments in addressing these phenomena are not clear. In
other words, there is a gap in the extant literature in assessing the ex-
tent to which trauma-focused treatments reduce auditory and visual
hallucinations and persistent persecutory ideation.
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1.1. Aims of the study

The present study addresses the identified gaps in the literature in a
sample of active duty service members diagnosed with PTSD who have
served in military conflicts in Iraq or Afghanistan. The present study
builds on prior work by (1) characterizing the nature and extent of PLEs
in this sample and the associated characteristics that predict them, (2)
examining whether empirically-supported trauma focused treatments
are effective in reducing comorbid PLEs in a primary PTSD sample, and
(3) determining whether baseline presence of PLEs interferes with or
reduces the efficacy of trauma-focused treatment.

2. Methods
2.1. Subjects

The present study is a secondary analysis of data collected in a
randomized controlled trial of two trauma focused treatment-
s—prolonged exposure (PE) and virtual reality exposure
(VRE)—compared against a minimal attention waitlist control condi-
tion (see Reger et al., 2016 for full methodology). Active duty U.S.
Army soldiers (N = 162) with a diagnosis of PTSD based on the Clin-
ician Administered PTSD Scale for DSM-IV (CAPS; Blake et al., 1995)
related to combat trauma experienced during a deployment to Iraq or
Afghanistan were randomized to 10 sessions of an exposure therapy (PE
or VRE) or a 5-week wait list control condition. Inclusion criteria in-
cluded (1) that index trauma not be sexual assault, (2) and that it oc-
curred at least 3 months before the baseline assessment (3) in an en-
vironment similar to those available in the virtual reality exposure
software. It was also required that participants not initiate other psy-
chotherapy for PTSD or new medications during the study. Exclusion
criteria were (1) a change in the type or strength of medication in the
last month, (2) hospitalization in the past six months for suicidal risk or
self-harm, (3) ongoing threat to safety (i.e. domestic violence), (4)
current drug or alcohol dependence, a history of (5) seizures, (6) prior
PE treatment, or (7) current ongoing treatment for PTSD, (8) any
physical condition that would interfere with the ability to engage in the
VR interface, (9) a history of loss of consciousness for longer than 15
minutes since entering active-duty military service, and most im-
portantly for the current study, (10) past or current schizophrenia, bi-
polar disorder, or psychotic disorder. Participants were largely male
(96%, n = 156). The majority were Caucasian (60%, n = 97) and had
some college education (66%, n = 107).

2.2. Measures

2.2.1. Psychotic-like experiences (PLEs)

The Behavior and Symptom Identification Scale, Revised
(Cameron et al., 2007) (BASIS-24) is a 24-item patient self-reported
assessment of a range of symptoms of psychopathology and functional
outcomes that are assessed for the past week . Participants identify how
frequently or severely (on a O to 4 Likert scale) they have experienced a
range of symptoms. In the present study, the BASIS Psychosis Items
were used from the baseline and post-treatment assessments. Four items
comprise the Psychosis Scale, including one item assessing grandiosity
(“think you had special powers”), an item assessing auditory and visual
hallucinations (“hear voices or see things”), and two items related to
persecutory ideation (“think people were watching you” and “think
people were against you”). The Psychosis Scale of the BASIS-24 has
adequate internal consistency in both inpatient (n = 2,656; a = 0.77)
and outpatient settings (n = 3,222; a = 0.77), discriminates between
individuals with and without chart diagnoses of psychotic disorders,
and is responsive to therapeutic change (Eisen et al., 2004). Given the
low frequency of reported grandiosity in the sample (see Table 1), and
specific interest in PLEs most common to PTSD (Braakman et al., 2009),
we focused specifically on the hallucinations and persecutory ideation
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Table 1
Response frequencies and relationships to CAPS and PCL-C scores for each BASIS-24 psychosis item at baseline.
Never Rarely Sometimes Often Always CAPS (1) PCL-C ()
Auditory/visual hallucinations: (“Hear voices or see things”) 98 (60.9%) 31 (19.1%) 26 (16.0%) 6 (3.7%) 0 (0.0%) 0.12 0.22
Grandiosity: (“Think you had special powers”) 147 (91.3%) 7 (4.3%) 4 (2.5%) 1 (0.6%) 2 (1.2%) —-0.07 0.05
Paranoia #1: (“Think people were watching you”) 31 (19.1%) 25 (15.4%) 57 (35.2%) 33 (20.4%) 16 (9.9%) 0.26** 0.36%
Paranoia #2: (“Think people were against you”) 26 (16.0%) 37 (22.8%) 61 (37.7%) 26 (16.0%) 12 (7.4%) 0.28 0.32

Note. Intercorrelations between paranoia items r = 0.56, p < .001. AVH item significantly correlated with paranoia (watching) r = 0.27, p < .001, but not sig-

nificantly related to paranoia (people against) r = 0.15, p = .06.
*p < .05.

= p <.0l.

=+ p < .001.

items. The persecutory ideation items were averaged to create a
“paranoia composite” score.

2.2.2. PTSD symptoms

The Clinician Administered PTSD Scale (CAPS; Blake et al., 1995) is
a structured clinical interview that assesses the presence and severity of
PTSD according to DSM-IV criteria. The frequency and intensity of each
symptom is coded on a scale ranging from O to 4 (0 = Never; None;
4 = Daily or almost every day; Extreme distress). In the present ana-
lyses, CAPS scores were gathered at baseline prior to randomization and
post-treatment with a “last week” reference, given the potential for only
2.5 and 5 weeks of treatment at the mid- and post-treatment assess-
ments, respectively. This allowed for the assessments to assess change
during the study period. CAPS raters achieved an acceptable level of
reliability in rating PTSD symptoms (kappa > 0.80) defined by agree-
ment with a trauma expert.

The PTSD Checklist, Civilian Version (PCL-C, Weathers et al., 1994;
Wortmann et al., 2016) is a 17-item self-report measure of PTSD
symptoms. Participants rate—on a 5-point Likert scale (ranging from 1
representing “not at all” to 5 representing “extremely”)—the severity of
their symptoms in the past month (“how much have you been bothered
by your PTSD symptoms?”). The PCL-C is widely used in trauma re-
search, is a standard measure used in U.S. postdeployment assessments,
and has demonstrated strong internal consistency, test-retest reliability,
and convergent validity (Blanchard et al., 1996; Bliese et al., 2008).
This study used baseline and post-treatment PCL-C scores.

2.3. Procedure

2.3.1. Treatment

In the present study, the prolonged exposure intervention
(Foa et al., 2007) consisted of ten 90 to 120-minute sessions. The first
two sessions provide patients psychoeducation related to breathing
retraining, normalizing reactions to traumatic events, and the rationale
for the treatment. In vivo exposure begins after session 2, as patients are
assigned homework assignments to approach avoided situations, places,
and circumstances between sessions. Imaginal exposure begins in ses-
sion 3, where patients recount their trauma memory repeatedly for 30
to 60 minutes. In this study, virtual reality exposure (or VRE) was ad-
ministered with an identical protocol, except participants utilized the
Virtual Iraq/Afghanistan system as they conducted their imaginal ex-
posure. A clinician customized the virtual environment, in real time, as
patients recounted their trauma memory. Primary analyses from this
study's randomized controlled trial demonstrated that both PE and VRE
were effective in reducing PTSD symptoms (Reger et al., 2016), with
limited evidence for superiority for either condition at post-treatment;
thus, in the present analyses, the VR and standard PE conditions are
combined into one trauma-focused treatment condition.

2.3.2. Data analytic plan
Relationships between baseline PLEs and demographic character-
istics—including age, gender, race, ethnicity, number of traumatic

192

events experienced—were examined with Pearson correlations, in-
dependent samples t-tests and ? tests. Hierarchical regressions were
used to examine the relationships of baseline PLEs to specific PTSD
symptom clusters, predicting each psychotic-like experience variable
from total scores of each PTSD symptom cluster on the CAPS and PCL-C.
Given differing distributions between each PLE and the fact that the
hallucinations score was derived from one Likert scale item, PLUM lo-
gistic ordinal regressions were used to examine hallucinations and
hierarchical linear regressions to examine the paranoia composite.
Treatment effects were examined using generalized estimating equa-
tions (again with a logistic ordinal model for hallucinations and linear
model for paranoia composite). Two models were examined for each
PLE; one that examined the effect of time, treatment condition and the
interaction predicting each PLE (to assess treatment effects) and an-
other that examined, time, treatment condition, baseline rate of each
respective PLE and all interactions predicting CAPS scores (to assess the
extent to which baseline PLEs may interfere with PTSD treatment ef-
fectiveness). Further, a reduced model—predicting each outcome only
from measurement time—was examined, to allow for an unbiased ex-
amination of changes over time across groups.

3. Results
3.1. Frequencies and distributions of PLEs

Response frequencies for each item (separating each paranoia sub-
scale item) are reported in Table 1. Baseline frequency distributions
differed considerably between the paranoia items and the item asses-
sing the experience of auditory or visual hallucinations. The modal
response for each paranoia item was a response of 2 (i.e. “sometimes” ),
and a low proportion of respondents gave a response of 0 (i.e. “never”;
19.1% and 16.0% respectively). For the hallucinations item, a sig-
nificant portion of the sample (60.5%) reported never having difficulty
with auditory or visual hallucinations. Distributions for both paranoia
items were within acceptable ranges with regard to skewness (0.12 and
0.21 respectively) and kurtosis (—0.58 and —0.40), however, the
hallucinations item was positively skewed. Given low frequency of the
highest response category at baseline (n = 6 [3.7%], for “often”) the
top two levels of this item (“sometimes” and “often”) were combined in
all analyses examining auditory/visual hallucinations; our analytic
strategy accounted for this non-normality by employing logistic ordinal
models. At post-treatment the attrition rate (as defined by completion
of BASIS) for the trauma-focused treatment group was 43%, while the
dropout rate for the waitlist group was 15%.

3.2. Demographic characteristics

Relationships of responses to PLE items to demographic character-
istics—including age, gender, race, years of services, and years of
education—were examined using Pearson correlations for continuous
variables (age, years of service, years of education) and %> tests for
dichotomous variables (race and gender). There were no significant
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Table 2
Models predicting PLEs at baseline from CAPS and PCL-C scores.

Psychiatry Research 272 (2019) 190-195

Predicting BASIS-24: Hallucinations

CAPS B SE Wald df P PCL-C B SE Wald df P
Re-experiencing 0.29 0.18 2.61 1 0.11 Re-experiencing 0.68 0.27 6.21 1 0.01*
Avoidance and numbing -0.21 0.30 0.49 1 0.48 Avoidance and numbing —0.06 0.26 0.06 1 0.81
Hypervigilance 0.33 0.31 1.12 1 0.29 Hypervigilance 0.03 0.32 0.01 1 0.92
Predicting BASIS-24: Paranoia composite

CAPS B SE Beta t p PCL-C B SE Beta t p
Re-experiencing 0.11 0.09 0.10 1.28 0.204 Re-experiencing 0.17 0.12 0.12 1.34 0.18
Avoidance and numbing 0.37 0.15 0.21 2.51 0.01* Avoidance and numbing 0.41 0.12 0.27 3.32 0.001
Hypervigilance 0.27 0.15 0.15 1.78 0.08 Hypervigilance 0.08 0.15 0.05 0.56 0.58

PLUM ordinal regression with a logit link function, predicting baseline hallucinations score (combining “often” with “sometimes”).

Hierarchical linear regression, predicting baseline paranoia composite scores.

Note. BASIS-24 = Behavior and Symptom Identification Scale, Revised; CAPS = Clinician Administered PTSD Scale; PCL-C = PTSD Checklist, Civilian Version.

* p <.05.
= p < .01, ***p < .001.

BASIS Hallucinations

Percentage endorsing BASIS hallucinations > 1
(“rarely”)

45%
40%
35%
30%
25%
20%
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Baseline Mid-treatment Post-treatment

B Trauma-focused Wait list control

BASIS Persecutory ideation
Average response to BASIS persecutory ideation
items

2.00
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1.00
0.80
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Baseline Mid-treatment Post-treatment
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Fig. 1. Treatment effects of trauma-focused treatments on auditory/visual hallucinations (% reporting auditory/visual hallucinations) and persecutory ideation

(mean response on persecutory ideation items) from baseline to post-test.

relationships between any demographic characteristic and any PLE.
Detailed demographic characteristics of this sample are reported else-
where (Reger et al., 2016).

3.3. Relationships of PLEs to PTSD symptoms

Correlations of PLE items to PCL-C and CAPS scores are reported in
Table 1. Both paranoia items were significantly related to both PCL-C
and CAPS total scores, while the auditory/visual hallucinations item
was only associated with PCL-C total score. To examine specific re-
lationships to PTSD symptom clusters, we examined full regression
models for each PLE of interest (paranoia composite and auditory/vi-
sual hallucinations). With a hierarchical linear regression for paranoia
and a PLUM logistic ordinal regression model for auditory/visual hal-
lucinations, we examined relationships of baseline PTSD symptom ca-
tegories to each reported baseline PLE (see Table 2). Level of halluci-
nations was significantly predicted by participants’ level of re-
experiencing symptoms, as assessed by the PCL-C. No predictors from
the CAPS were associated with report of hallucinations. For the para-
noia composite score, participant CAPS and PCL-C cluster C PTSD
symptoms (avoidance and numbing symptoms) significantly predicted
paranoia composite scores on the BASIS. No other symptom cluster was
associated with paranoia composite on either measure.
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3.4. Treatment effect and interference

Using generalized estimating equations, we examined the effect of
trauma-focused treatments on PLEs. First, with regard to persecutory
ideation, our reduced model revealed a significant main effect for time
(B = —.26, SE = .05, Wald y* = 25.14, p < .001) and the full model
revealed a significant interaction of time and treatment (B = .26,
SE = .10, Wald ¥ = 6.92, p = .009). This indicates that persecutory
ideation significantly decreased over time on average across both
groups, and a significantly greater decrease over time in the trauma-
focused condition. Second, examining treatment changes in hallucina-
tions, there was a reduced-model main effect of time (B = —.38,
SE = .12, Wald ¥ = 11.51, p = .001), but there was no significant time
by treatment interaction in the full model (p = .42). This reflects that
while the frequency of report of auditory/visual hallucinations dropped
from baseline (n = 63, 39.1% of sample endorsing this item “rarely” or
above) to post-treatment (n = 29, 26.8%), these decreases were not
specific to the trauma-focused treatment condition. Of note, the most
precipitous decrease occurred from baseline to mid-treatment (n = 35,
27.6% endorsing at mid-treatment). This change was not solely attri-
butable to study attrition, as there was not an over-representation of
study dropouts amongst those who reported hallucinations at baseline
(31.7% attrition amongst those reporting hallucinations at baseline vs.
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33.7% amongst those who did not) (Fig. 1).

Third, we examined whether baseline report of each PLE was as-
sociated with a reduced treatment effect on PTSD symptoms. There was
no significant three-way interaction between time, treatment, and
baseline PLE symptom level for either reported PLE, persecutory idea-
tion (p = .35) or hallucinations (p = .44).

4. Discussion

While prior research has taken note of PLEs that present in the
course of PTSD (Braakman et al., 2009; Lindley et al., 2014), little work
has focused specifically on their relationships to PTSD symptom clusters
and responsiveness to treatment. The present study demonstrated that
such experiences, including auditory/visual hallucinations and persec-
utory ideation, are associated with specific symptom clusters of post-
traumatic stress disorder, and are responsive to trauma-focused treat-
ments. Previous research (De Bont et al., 2016; Van Den Berg et al.,
2016) suggests that individuals with a primary psychotic disorder in
trauma-focused treatment similarly experience reductions in both psy-
chotic and trauma symptoms. The present study extends this research
by focusing specifically on individuals with primary PTSD and no co-
morbid psychotic disorder.

Amongst a sample of active duty soldiers with PTSD and without a
history of a psychotic disorder diagnosis, a significant portion reported
the experience of auditory or visual hallucinations (approximately
39%), and a majority reported frequent (“sometimes” or more) ex-
periences of persecutory ideation related to being watched (approxi-
mately 65%) or targeted by others (approximately 61%). Less than a
fifth of the sample reported that they never experienced persecutory
ideation in the week prior to the baseline visit. It is notable that these
symptoms, as assessed by a psychometrically-validated patient-reported
outcome measure, are reported by 40% of a sample for which past or
present psychotic disorder was an exclusion criterion. Second, each of
these PLEs was related to a different PTSD symptom cluster.
Hallucinations were specifically linked with self-reported trauma re-
experiencing symptoms, while persecutory ideation was associated with
Cluster C (avoidance and numbing) symptoms. These results are con-
sistent with theoretical models of each disorder, suggesting that para-
noia emerges from negative beliefs or expectations about self, others,
and the world (Freeman and Garety, 2014). The present study raises
questions, however, if such experiences should be classified on a psy-
chotic disorder continuum, as exclusively features of PTSD, or both. The
traumagenic model of psychosis (Read et al., 2014, 2005b) suggests
these two views of PLEs are not mutually exclusive, as some of the
cognitive, emotional and behavioral phenomena that are core to PTSD
increase an individual's psychosis risk. This view is bolstered by find-
ings that individuals with PTSD have increased risk of later presenting
with a full-blown psychotic disorder (Alsawy et al., 2015; Calvert et al.,
2008). While future research should examine the risk conferred by PLEs
longitudinally, our results provide evidence for their common occur-
rence in a sample of individuals with military-related trauma and
theory-consistent relationships to PTSD symptom clusters.

Second, our results suggest that trauma-focused treatment reduces
persecutory ideation. Participants in the trauma focused treatment
condition demonstrated more significant decreases in persecutory
ideation over time than those in the waitlist condition. These findings
are consistent with models of prolonged exposure (with and without
VR), and trauma-related belief change has consistently been show to
mediate successful PTSD symptom reduction due to prolonged exposure
(Cooper et al., 2017). With regard to hallucinations, there were pre-
cipitous decreases in reported hallucinations over time, but these de-
creases were not specific to either trauma-focused treatment or the
waitlist condition. This provides no evidence for the specific efficacy of
trauma-focused psychotherapy in reducing auditory or visual halluci-
nations, and raises additional questions about the stability of these
symptoms. It is possible that follow-up assessments detected ordinary
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fluctuations, or that reductions in hallucinations could be attributed to
non-specific factors. Lastly, and importantly, individuals with elevated
baseline levels of PLEs were just as likely to receive treatment benefit as
individuals without. Our data provided no support for the hypothesis
that PLEs might inhibit or disrupt trauma-focused treatments. This adds
additional support to the view that symptoms along the psychotic
symptom spectrum do not impact the feasibility, safety, or effectiveness
of trauma-focused treatments in reducing PTSD symptoms (De Bont
et al., 2016; van den Berg et al., 2015).

This study is not without limitations. Participants in the present
study are older than is typical for individuals in the risk period for
psychotic disorder (M,g. = 30.27 [6.66]). Although this study may
provide useful information about treating PLEs in individuals with
PTSD at risk for future psychotic disorder, it is possible that risk is di-
minished in the current sample given their age. This is also qualified by
observations that traumas associated with psychosis risk often occur in
childhood (Reininghaus et al., 2016). Future research should examine
psychosis risk longitudinally amongst individuals with traumatic ex-
periences only in adulthood. Our study sample also consisted of active
duty military members (96% male) with combat-related trauma, which
may limit generalizability of the findings to other populations (e.g.
women, civilians, individuals with non-military trauma). Second, there
was a significant dropout rate from baseline to post test, which might
have affected treatment results. While missing data were addressed in a
manner consistent with best practices (i.e. maximum likelihood esti-
mation; Graham, 2009) this study's attrition might have impacted study
results. It was the case however, that there were similar rates of attri-
tion comparing subgroups of individuals with PLEs to the overall
sample (Reger et al., 2016). A third limitation pertains to the mea-
surement of PLEs. Though the BASIS-24 has demonstrated evidence of
psychometric validity (Eisen et al., 2004), the present study results
depend on responses to a relatively few number of items. This limits our
interpretation of the etiology and presentation of PLEs, and suggests
future research targets specifically these symptoms and employs more
in-depth instruments. This is particularly challenging given persisting
questions about the nature of PLEs in psychosis, namely, the extent to
which they represent expressions of re-experiencing, true psychotic
symptoms, or a combination of both. PTSD re-experiencing symptoms
are specific to the traumatic experience, whereas auditory and visual
hallucinations common in psychosis are more persistent and tend to
transcend domains. Our data support a relationship between report of
hallucinations and re-experiencing in our sample, but they preclude
more in-depth qualitative examination of the content of these halluci-
nations. It is a broader theoretical and empirical question the extent to
which these experiences ought to be regarded on the psychotic disorder
continuum. Finally, assessments used in the study to assess PTSD
symptoms are designed for DSM-IV definitions of illness, and thus re-
sults are limited in the extent to which they speak to relationships be-
tween PLEs and DSM-5 clusters.

Overall, these findings suggest that many individuals with PTSD
experience psychotic-like phenomena, and these experiences are non-
interfering with and responsive to trauma-focused treatment. This has
supportive implications for the effectiveness of trauma-focused treat-
ments on a broader array of psychiatric symptoms. Even in a sample of
individuals who were screened for current or past psychotic disorder, a
significant portion report persecutory beliefs (related to avoidance and
numbing symptoms) and auditory and visual hallucinations (related to
PTSD re-experiencing). Individuals receiving prolonged exposure (with
or without VR) experienced reduced persecutory ideation at post-
treatment relative to waitlist. Individuals with PLEs (regardless of
whether hallucinations or persecutory ideation) also were just as likely
to receive PTSD symptom benefit over the course of the study. These
results add to a body of research evidence addressing concerns about
risks for individuals with comorbid PLEs receiving trauma-focused
treatments. On the contrary, these results suggest that trauma-focused
treatments might in fact effectively reduce these phenomena. Given
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that brief, subthreshold psychotic symptoms identify a psychotic dis-
order risk state (Kelleher and Cannon, 2011), it is of interest to un-
derstand how effective treatments for PTSD might address these sub-
threshold experiences. Through this lens, the present results suggest
that trauma-focused treatments might even reduce this risk by im-
pacting the frequency and severity of PLEs.
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