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Abstract

Within exposure-based trauma treatments for posttraumatic stress disorder (PTSD), imagery
vividness during imaginal exposure of the traumatic memory is an understudied but potentially
important predictor of treatment outcome. Further, this relationship has only been studied in
women to date, and never among individuals with PTSD and substance use disorders which could
impact ability to produce vivid mental imagery and its impact. The current study investigated
whether imagery vividness ratings during in-session exposure predicted post-treatment PTSD
symptom severity in a sample of men and women with comorbid PTSD and substance use
disorders, and also examined whether gender moderated this relationship. A sample of 71
participants who received an exposure-based trauma treatment were included in the analyses.
PTSD symptom severity was assessed using both the Clinician Administered PTSD Scale (CAPS)
and the Impact of Event Scale-Revised (IES-R). Results varied according to method of assessing
PTSD symptom severity. Higher imagery vividness was associated with better treatment outcome
when assessed by the CAPS, with vividness in later sessions relating more strongly to outcome
than vividness in earlier sessions. With the IES-R, higher imagery vividness ratings predicted
more favorable treatment outcome for men, but less favorable treatment outcomes for women.
Findings are discussed in the context of using imagery vividness to maximize treatment outcomes
and future research directions involving scientific replication.

Keywords

Exposure therapy; PTSD; treatment outcome; cognitive behavioral therapy; trauma; substance
abuse

© 2015 Published by Elsevier Ltd.

Correspondence concerning this article should be addressed to Scott F. Coffey, Ph.D., Department of Psychiatry and Human Behavior,
University of Mississippi Medical Center, Jackson, MS 39216. scoffey@umc.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mota et al.

Page 2

Posttraumatic stress disorder (PTSD) is a debilitating psychological disorder that can
develop following exposure to traumatic events. PTSD is a prevalent public health concern
(i.e., lifetime prevalence of 6.8%; NCS-R; Kessler, Berglund, Demler, Jin, & Merikangas,
2005) that is associated with a variety of problems, including psychological comorbidity
(e.g., depression, panic attacks, substance use), occupational impairment, and elevated
health care costs (Hofmann, Litz, & Weathers, 2002; Kessler, 2000; Walker et al., 2003).
Several effective treatments for PTSD currently exist (see Foa, Keane, Friedman, & Cohen,
2008 for a review), including Prolonged Exposure (Foa, Hembree, & Rothbaum, 2007).
Prolonged Exposure consists of several components typical of cognitive-behavioral
treatments, including in vivo and imaginal exposure. In imaginal exposure, patients
repeatedly recount their most distressing traumatic memory, while in vivo exposure involves
gradual and systematic exposure to individualized trauma triggers (e.g., situations, objects).

Prolonged Exposure is a highly effective treatment for PTSD (Powers, Halpern, Ferenschak,
Gillihan, & Foa, 2010). This intervention is largely based on Emotional Processing Theory
(EPT; Foa & Kozak, 1986; Foa & Riggs, 1993), which proposes that fear structures—
specifically, with pathological/erroneous associations between the physiological, behavioral,
and cognitive elements of fear—are the initiating and maintaining factors underlying anxiety
disorders. With respect to PTSD specifically, EPT posits that exposure to trauma-related
stimuli reduces fear because activation of the fear structure during exposure allows for the
correction of inaccurate stimulus-stimulus and stimulus-response associations (Foa &
Rothbaum, 1998). The fear structure is theorized to be activated when the patient uses
imagery to recount the target or index trauma (i.e., during imaginal exposure in and out of
session; Foa, Dancu, Hembree, Jaycox, & Street, 1999; Rothbaum, Meadows, Resick, &
Foy, 2000), and, according to Foa and Kozak (1986), habituation of fear is one possible
mechanism of change. Examination of additional mechanisms underlying the effectiveness
of Prolonged Exposure is warranted, however, and would allow for further development of
theoretical models of trauma recovery. Further, it is unclear how individual differences may
interact with Prolonged Exposure treatment components to predict responsiveness to
treatment. Both areas of study are of high importance with respect to maximizing
therapeutic outcomes for the most individuals possible.

Imagery Vividness

One potential mechanism of exposure-based treatments that remains less studied is
emotional engagement, assessed through imagery vividness, with the index trauma memory
during imaginal exposure. In order to increase engagement with the trauma memory, and the
fear response conditioned to the memory, patients are instructed to recount the trauma.
Patients are encouraged to include the thoughts and feelings experienced during the trauma
and to describe them in present (rather than past) tense as vividly as possible. Vividness
ratings can be collected throughout the exposure session in conjunction with ratings of
distress (i.e., subjective units of distress [SUDS]; Wolpe, 1958) in order to assist the
clinician in assessing how intensely the patient is reliving the event. Hackmann, Ehlers,
Speckens, & Clark (2004) found that, among individuals with PTSD, both vividness of
intrusive memories and distress decreased with treatment (as well as other elements of the
memories such as frequency of intrusions). This highlights a potential association between
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imagery vividness and the emotional salience of the memory, with an important research
question becoming whether vividness can be used to directly assist with treatment for PTSD.

Based on the proposition that more vivid trauma memory imagery elicits greater trauma-
related fear, Rauch and colleagues (2004) examined whether higher imagery vividness in
early sessions would predict better outcomes in women who had experienced sexual or non-
sexual assault. They found that (a) vividness ratings collected during imaginal exposure
positively correlated with SUDS in early imaginal exposure sessions, (b) this correlation
weakened in later sessions, (c) vividness decreased significantly with continued imaginal
exposure over the course of Prolonged Exposure sessions, and, perhaps most importantly,
(d) vividness was not related to PTSD outcome. The authors attributed this unexpected null
finding to a restricted range of vividness ratings (actual ratings were not reported in the
published manuscript), potentially reflecting enhanced overall imagery ability with respect
to trauma memories (Bryant & Harvey, 1996). They also proposed that patients may only
need to reach a threshold of vividness for fear to be elicited, and that higher levels of
vividness may not impact, or may even interfere with, outcome (i.e., over engagement).

The results of this study call into question the predictive utility of imagery vividness ratings.
In fact, while assessing vividness ratings during imaginal exposure was part of the original
Prolonged Exposure manual (Foa & Rothbaum, 1998), vividness ratings were not included
in the most recent version of the treatment (Foa et al., 2007). Given the theorized importance
of emotional engagement with the trauma memory as a mechanism of fear elicitation, and
the manual’s prescribed goal to have patients neither under- nor over-engage with the
memory, further examination of the role of imagery vividness in Prolonged Exposure
outcomes is warranted.

An additional characteristic that may be important when investigating the impact of imagery
vividness on PTSD treatment outcome is biological gender. Studies have consistently
demonstrated a higher prevalence of PTSD in women than in men (see OIff, Langeland,
Draijer, & Gerson, 2007 for a review) and mechanisms for this difference require further
investigation. It is also possible that the mechanisms impacting treatment outcome might
differ between the genders. For example, there is some evidence for gender-based
differences in fear extinction (e.g., Milad et al., 2010; Stark et al., 2006), the primary
hypothesized mechanism of change in exposure. Research findings on gender differences in
vividness ability among non-clinical samples, however, are mixed. Campos (2014) found no
gender differences with regard to general vividness in a sample of college students, for
example, while Richardson (1995) demonstrated that women had higher scores than men on
self-reported vividness when utilizing the Vividness of Visual Imagery Questionnaire
(Marks, 1973). Meanwhile, Karatzias and colleagues (2009) found no difference between
men and women on vividness in a sample of individuals with PTSD. Given that previous
research has not been extended to investigating potential gender differences in the
relationship between vividness ratings and PTSD treatment outcome, such inquiry is
warranted.

Investigating the role of imagery vividness in imaginal exposure may also be particularly
relevant to individuals with comorbid PTSD and substance use disorders. PTSD is highly
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prevalent in samples of individuals with substance use disorders (i.e., 36-50%), and
individuals in treatment for substance use disorders with comorbid PTSD have poorer
prognoses than individuals without the diagnosis (Brady, Back, & Coffey, 2004). Cognitive
impairments among individuals with substance use disorders may also impact the ability to
generate vivid images. Individuals with substance use disorders are at risk for numerous
cognitive deficits resulting from excessive substance use, including poorer memory
functioning (Glass, et al., 2009; Javanovski, Erb, & Zakzanis, 2005; London et al., 2005;
Scott, Woods, Matt, Meyer, Heaton, & Atkinson, 2007; Solowij & Battisti, 2008) and poorer
visual spatial memory than non-substance users (Ersche, Clark, London, Robbins, &
Sahakian, 2006). Thus, vividness ability may also be compromised in this population, and
the impact of vividness on PTSD treatment outcome might be different among individuals
with comorbid PTSD and substance use disorders than in those with PTSD only.

To our knowledge, the study by Rauch and colleagues (2004) is the only report to date
examining the impact of imagery vividness on treatment outcome following participation in
an exposure-based trauma therapy for PTSD. Given the unexpected null findings of this
study, it is important to address methodological limitations that may have impacted study
outcomes. First, their investigation was limited to women, such that the effect of gender
could not be examined. Second, Rauch et al. (2004) used only one assessment of PTSD,
whereas replicating and extending findings using multiple modes of assessment could
improve the reliability of findings regarding the potential usefulness of assessing vividness
during PTSD. Finally, the study by Rauch and colleagues was restricted to participants who
had experienced sexual or non-sexual assault as opposed to a wider spectrum of traumatic
event exposure.

The present study aimed to replicate and extend Rauch and colleagues’ (2004) study in a
sample of individuals of men and women with comorbid PTSD and substance use disorders.
Hypotheses for this study were as follows: (1) Consistent with the study by Rauch and
colleagues (2004), there will be a stronger, positive relationship between imagery vividness
ratings and SUDS during earlier imaginal exposure sessions than during later sessions; and
(2) Higher overall vividness and SUDS ratings will be negatively associated with PTSD
symptom severity post-treatment.

We also aimed to answer the following exploratory questions: Does the relationship between
imagery vividness and PTSD severity at outcome vary across sessions? And second, are
vividness and post-treatment PTSD outcomes differentially related in women versus in men?

Method

Participants

Participants included 71 individuals with comorbid PTSD and substance use disorders
enrolled in residential substance use treatment. Individuals who were psychotic, actively
manic, had suicidal intent, or were taking a benzodiazepine were excluded from the study.
Exclusion criteria also included having medical conditions that would impair cognitive
functioning, PTSD linked to combat-related trauma, and non-English speaking individuals.
All participants received an assessment two to five days prior to beginning treatment and
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immediately following treatment. While the larger treatment study included additional
measures, only those relevant to the present aims are discussed in this paper. Table 1
describes the sociodemographic profiles of men and women in the sample and mean PTSD
symptom levels at baseline. The sample had been exposed to a range of different traumas,
including, but not limited to, physical assault (80.3%) sexual trauma (60.6%), accidents
(56.3%), and disasters (40.8%). There were no differences between men and women with
regard to number of traumas (t[69] = -1.31, p = .19). From the traumatic events assessed,
women had a higher overall rate of exposure to sexual trauma (x2[1] = 17.10, p < .001),
while men showed a higher prevalence of “weapon” (y2[1] = 4.01, p = 0.045, “being
seriously injured” (y2[1] = 4.78, p = .029, and “witness” (y2[1] = 13.99, p < .001. No other
gender differences in trauma types were observed. The majority of participants were
currently taking psychotropic medications (60.6%; e.g., Trazodone, Seroquel, Prozac), had
been hospitalized for a psychiatric problem (36.6%) in the past, and had engaged in
outpatient treatment for a mental health problem (38%).

PTSD (for non-combat trauma) and substance dependence diagnoses were determined using
the Clinician Administered PTSD Scale (CAPS; Blake et al., 1995) and the Computerized
Diagnostic Interview Schedule (CDIS; Robins et al., 2000). Following the initial assessment,
participants were enrolled in trauma-focused exposure therapy (EXP), which consisted of 9
— 12, 60-minute sessions. Sixty-minute sessions were utilized so that the intervention would
better fit standard clinical practice and, thus, potentially speed implementation and
dissemination of study findings. Initial sessions focused on psychoeducation about trauma
and breathing retraining, and the remainder of the sessions consisted of both imaginal and in
vivo exposures (see [masked for review]) for additional details regarding the treatment
protocol). Given that this protocol was developed for a comorbid substance use sample,
information regarding the relation between trauma symptoms and substance use was
presented and discussed with patients throughout the entire treatment as needed.

Clinician Administered PTSD Scale (CAPS; Blake et al., 1995)—The CAPS is a
semi-structured interview and is considered a gold-standard for assessing and diagnosing
PTSD using DSM-1V criteria. It provides a symptom severity rating, which is calculated
based on the frequency and intensity of each symptom assessed (0-136). The CAPS has
high reliability and high convergent validity with other PTSD assessments (Weathers,
Keane, & Davidson, 2001). For this study, the CAPS was used to diagnose PTSD, as well as
to assess PTSD severity ratings. Inter-rater Kappa reliability for CAPS administration was .
94, and Cronbach’s alpha for the CAPS in the current sample was .84.

Impact of Event Scale-Revised (IES-R; Weiss & Marmar, 1997)—The IES-R is a
22-item self-report measure used to assess participants’ subjective response (i.e., intrusions,
avoidance, and hyperarousal) to their identified most traumatic life event (which was the
focus of imaginal exposure throughout treatment). This scale has demonstrated good
predictive and discriminative validity (Hyer & Brown, 2008; Weiss, 2004). Participants’
total IES-R score at post-treatment was utilized in the present study as a primary outcome
measure of PTSD symptom severity. Cronbach’s alpha for the IES-R was .92 in the current
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sample. A decision was made to examine the impact of vividness on both the CAPS and the
IES-R because, while the CAPS is a gold standard diagnostic tool for PTSD, the IES-R is
often used as a more feasible method of tracking progress over the course of treatment.

Subijective Units of Distress ratings (SUDS; Wolpe, 1958)—SUDS ratings
represent a subjective distress scale for participants. They are individualized for each
participant using anchors reflecting past events or hypothetical situations eliciting differing
degrees of SUDs for the specific individual. Throughout the imaginal exposure they are
elicited from participants approximately every five minutes to assess their distress
throughout the exposure. SUDS ranged from 0 — 100, with 0 indicating absolutely no
distress and 100 being the most extreme distress. In the current study, the SUDS rating
paired with the highest vividness rating within each session (i.e., reported by the participant
at the same time as their highest vividness reporting) was used in order to examine the
research question of whether SUDS and vividness co-vary across imaginal exposure
sessions. For all other research questions pertaining to treatment outcome, the highest SUDS
ratings reported in each session were used consistent with the study by Rauch and
colleagues (2004).

Imagery vividness ratings—Participants were asked how vividly they were
experiencing their memory during imaginal exposure. Participants were asked to provide
SUDS ratings approximately every 5 min. Vividness ratings were collected along with the
SUDS ratings approximately every 10 min. These ratings also ranged from 0 — 100, with 0
representing the absence of an image and 100 representing an extremely vivid image. In line
with the study by Rauch et al. (2004), the highest vividness rating reported in each
completed imaginal exposure session was used.

Analytic Plan

Participants were included in the present study if they completed at least 1 session of
imaginal exposure. The mean number of imaginal sessions completed was 5.92 for males
(Range: 1-9) and 5.66 for females (Range: 1-9).

We examined several research questions in the current analysis. We used a multilevel
modeling approach in order to evaluate session-by-session and pre- to post-treatment change
in SUDS, imagery vividness, and treatment outcome (the highest vividness rating within
each session was identified as the primary independent variable). Multilevel modeling
confers the advantage of providing robust statistical analyses with missing data (Field,
2009). In analyses that included random effects, an autoregressive error covariance matrix
was defined, as residual error is likely to be correlated within individuals across time (Hox,
2010). While we included slope and intercept within participants as random effects in
appropriate models, our primary focus was on the fixed effects of predictor variables. For
treatment outcome variables, findings reflect multiple linear regression models that
controlled for baseline levels of PTSD symptoms. Predictor variables were centered prior to
analyses. We also examined the skewness of potential mediators and dependent variables
prior to analyses. Vividness demonstrated a negative skew, which was corrected with a
square root transformation.
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Correlations between IES-R, CAPS, and global averages of highest SUDS and imagery
vividness ratings across all imaginal sessions completed can be found in Table 2.

Imagery Vividness Scores

To examine whether imagery vividness scores changed across sessions and whether gender
impacted vividness ratings over time, we evaluated main effects of Gender and Session and
a Gender x Session interaction. In this model, men reported lower overall vividness than
women and vividness remained more stable across sessions for men relative to women.
Women reported higher levels of initial vividness, with vividness decreasing more quickly
over time for women (see Table 3 and Figure 1).

SUDS Scores

We examined whether imagery vividness predicted SUDS and whether the predicted
relationship between vividness and SUDS changed over time (specifically utilizing “paired’
ratings, i.e., by taking the SUDS scores that were paired with the highest vividness ratings
per session). As expected, as sessions progressed over the course of treatment, SUDS scores
for participants decreased. Overall, vividness was positively associated with SUDS scores
(see Table 3). Further, Hypothesis 1 was supported in that a significant interaction was
observed between Vividness and Session such that vividness was less likely to predict
SUDS scores as individuals progressed through treatment.

PTSD Outcomes

Interview measure: CAPS—In a model that included individual data points representing
the highest imagery vividness and highest SUDS ratings for each session, Hypothesis 2 was
partially supported in that Vividness was negatively related to CAPS score. However,
contrary to Hypothesis 2, SUDS were positively related to CAPS score. When a Vividness x
Session interaction term was introduced to the model in order to evaluate whether vividness
differentially predicted outcome across sessions, this term was statistically significant.
Higher levels of vividness in later, but not earlier sessions, predicted more favorable post-
treatment CAPS scores. In a model that included main effects for Vividness, SUDS, and
Gender, along with a Gender x Vividness interaction term, Gender significantly predicted
post-treatment CAPS score, with men evidencing worse (higher) post-treatment CAPS
scores adjusted for pretreatment scores as compared to women. However, the Gender X
Vividness interaction was not statistically significant in this model (see Table 4).

Self-report measure: IES-R—We replicated analyses from the CAPS with a self-report
measure of PTSD symptom severity, the IES-R. Contrary to Hypothesis 2, there was no
main effect of Vividness on IES-R score, however, SUDS was a significant predictor as
hypothesized. When the Vividness x Session interaction was included in the model, this
interaction did not reach significance. SUDS rating remained a significant predictor of post-
treatment IES-R score, however. When Gender and the Vividness x Gender interaction were
introduced into the model, both SUDS and Vividness emerged as significant predictors
(although gender did not). A significant Vividness x Gender interaction also emerged, and
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follow-up on this interaction indicated that for men, Vividness was negatively related to
IES-R symptoms at post-treatment (r = —.17, p = .02). Meanwhile, for women, Vividness
was positively related to symptoms as self-reported by the IES-R post-treatment (r = .18, p
=.03; see Table 5).
Discussion

This is the first known study to examine the impact of imagery vividness on outcomes of
trauma-focused exposure therapy for PTSD in a sample of both men and women with
comorbid substance use disorders. This is a unique sample in which to investigate the impact
of vividness given the high comorbidity between PTSD and substance use disorders as well
as the potential impact that comorbid substance use disorders could have on vividness ability
and on the vividness-outcome association. A number of noteworthy findings emerged from
this study.

First, there were associations between imagery vividness ratings and paired SUDS ratings,
and this relation changed over the course of treatment. Specifically, in support of Hypothesis
1, vividness ratings were less likely to predict SUDS further into treatment. This finding is
consistent with Rauch and colleagues (2004), who understood the finding in the context of
SUDS improving over time during treatment while vividness remained high. Second,
although session (i.e., point in course of treatment) was not significantly related to vividness,
a session by gender interaction indicated that vividness decreased for women over sessions
more so than for men. This is consistent with prior studies showing that individuals
diagnosed with PTSD and social phobia reported decreased vividness following rescripting
techniques of distressing memories (Hackmann et al., 2004; Wild, Hackmann, & Clark,
2007). Although an overall decrease in vividness was not found in this sample, vividness
ratings in the Rauch et al. (2004) study also remained high over treatment. With regard to
the finding that women showed greater decreases in vividness over sessions than men,
Niedzwienska (2003) did not find gender differences in vividness among individuals in a
non-clinical sample who were asked to write about their three most vivid memories.
However, the author did find that women included more detail as well as more emotional
content than men in their memories. Thus, it is possible that as the reduction in emotional
salience of the memory occurs over the course of PTSD treatment, women’s ability or
willingness to produce vivid images, compared to men, may be impacted. However, such a
result requires further scientific inquiry.

Third, in support of Hypothesis 2, imagery vividness was negatively associated with post-
treatment total CAPS symptom severity above and beyond the impact of SUDS. Moreover,
vividness later in treatment was more strongly associated with outcome than vividness
ratings earlier on in treatment. Within the context of Emotional Processing Theory, this
finding might suggest that greater vividness ratings reflect greater engagement with the
trauma memory, which in turn, leads to greater symptom reduction through greater
activation and correction of the fear structure and restructuring of the fear structure (Foa,
Dancu, Hembree, Jaycox, & Street, 1999; Rothbaum, Meadows, Resick, & Foy, 2000).
However, as discussed below, there may be important gender differences in this effect, as
well as a session effect for when achieving high vividness may be most beneficial. With
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regards to the relationship between vividness and the assessment of total PTSD symptoms
by the IES-R, vividness did not predict outcome in the initial analytic model, contrary to
Hypothesis 2. There are several available outcome measures for assessing PTSD
symptomatology and treatment responsiveness. The CAPS is known to provide a gold
standard clinician-based assessment of PTSD while the IES-R is a self-report measure of
trauma-related symptoms. In the current study, findings that were statistically significant
using one measure of PTSD and not significant while using the other require replication and
should be interpreted with caution. However, since the CAPS is a clinician-based diagnostic
interview and considered to be more reliable for this reason, current findings outlining
associations between vividness and PTSD outcome using the CAPS can likely be considered
to be stronger evidence.

Fourth, gender played a role in the relationship between imagery vividness and PTSD
outcome, but this was also dependent on what assessment of PTSD outcome was used.
Gender was related to total CAPS symptom severity post-treatment such that men showed
slightly higher symptom severity than did women. However, the relationship between
vividness and PTSD treatment outcomes did not differ by gender. When the IES-R was
examined, vividness only became a statistically significant predictor of outcome when the
gender by vividness interaction was introduced into the model, and this interaction was also
significant. Specifically, vividness was associated with fewer symptoms on the IES-R at
follow-up for men, while for women it was related to greater symptoms. In sum, findings by
gender related to treatment outcome and vividness were mixed, and a number of possibilities
might explain the discrepancies (e.g., variations in PTSD symptom profiles, type of index
trauma, assessment measures used). For example, the IES-R (DSM-1V) does not map on
exactly to symptoms of PTSD and thus, may also capture non-specific psychological distress
that may interact differently with vividness in men and women.

Fifth, given that participants were in early abstinence from alcohol and illicit drugs, it is
possible that imagery vividness might be negatively impacted in this sample. The average
vividness rating of 81.1/100 in the current study compares favorably with vividness ratings
across six sessions of imaginal exposure reported in Rauch et al. (2004). In Rauch et al.,
mean vividness ratings ranged from 88.5 in the first session to 78.5 in the sixth session of
imaginal exposure. The similarity in vividness ratings between these two samples suggest
that populations with both PTSD and substance use disorders can also elicit vivid images
during treatment. It is noteworthy that Rauch et al. (2004) posited that their null findings
between vividness ratings and treatment outcome may have been due to a restricted range of
vividness ratings among their participants. However, the average vividness rating was also
high in the current study despite significant findings between vividness and outcome. This
demonstrates the need for future investigation of the association between imagery vividness
and PTSD treatment outcome in a variety of samples, situations, and types of trauma
exposures in order to elucidate when collecting these ratings might be most helpful versus
neutral.
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Clinical Implications

Limitations

The current findings have several potential clinical implications. This study showed that
vividness ratings predicted treatment outcome (according to the CAPS) above and beyond
the impact of SUDS. Thus, monitoring vividness ratings throughout treatment may be
helpful such that clinicians can work with patients to enhance imagery vividness,
particularly in later sessions of imaginal exposure. Further, assessing vividness ratings might
be especially helpful with patients who are not as emotive or expressive in session. It is also
recommended that clinicians be particularly aware of the gender differences in the
relationship between vividness and outcome. Specifically, on the IES-R, a negative
relationship was found among men between vividness and post-treatment symptom severity,
whereas a positive relationship between these constructs was identified for women. While
noteworthy, this finding requires scientific replication.

Additionally, clinicians may expect patients to report SUDS and imagery vividness ratings
that are more highly correlated in earlier sessions as compared to later sessions. Given that
vividness ratings predicted PTSD outcome according to the CAPS (but not the IES-R),
clinicians might consider being mindful of vividness scores when developing and assessing
their treatment plans and outcome tracking. For example, clinicians with patients who are
having difficulty eliciting vivid images during treatment might review the guidelines by Foa
et al. (2007) on how to increase engagement with the patient and/or practice improving
mental clarity of the trauma memory before proceeding. Finally, concern about the impact of
substance abuse on cognitive functioning, specifically clients’ ability to produce vivid
images of their trauma, is largely mitigated by data from the current study that suggests
patients with co-occurring PTSD and substance dependence can produce trauma images of
similar vividness to PTSD patients without a substance use disorder.

The current study has some limitations that need to be considered when interpreting the
results. The sample consisted of individuals diagnosed with comorbid PTSD and substance
use disorders. Thus, while additional research is required with this sample due to high
comorbidity rates, generalizing these findings to a PTSD-only diagnosed sample should be
done so with caution. It is unclear if any of the results can be attributed to factors specific to
substance use disorder. Finally, the vast majority of the sample had not been exposed to
combat-related traumas and none of the participants listed a combat-related trauma as their
worst traumatic event, which should be considered when generalizing the findings to combat
service members and veterans.

Conclusions and Future Directions

The present study’s findings highlight the importance of gathering vividness ratings
throughout the course of imaginal exposure. From this, a number of future research
directions are also suggested. First, the sample used in this study was unique in that all
participants had a comorbid substance use disorder in addition to PTSD. Scientific
replication is required among different populations of individuals with PTSD (e.g., combat
service members and veterans). Second, additional empirical questions remain to be
answered. It is necessary, for example, to examine whether the relationship between
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vividness and PTSD outcome is in fact linear, or whether there is an optimal level of
vividness whereby therapeutic benefit weakens when vividness ratings are too low or too
high (Rauch et al., 2004). If vividness continues to show a link to treatment outcome, future
research needs to examine how it can be increased or reduced depending on the patient’s
needs. Overall, continuing to examine the processes within exposure-based treatments that
predict greater treatment outcome for PTSD is needed, with emotional engagement of the
trauma memory, as assessed by imagery vividness, being one of these potential mechanisms
of change.
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Average imagery vividness across sessions for men and women.
Bars = standard errors

Behav Res Ther. Author manuscript; available in PMC 2016 June 01.

12

Page 15

e\ en

=l = Women



Page 16

Mota et al.

Author Manuscript

"3]B9S AS.Ld PaJBISIUILIPY UBIDIUID = SdVD "PasIAey-8|eas 1uaAT Jo 10edw| = ¥-SJ| ©10N

(¥8'7) LG0T

(ev'91) L9'8Y

(yz'L1) 02'8L
(c2'856'07$) £9°958'€ES
(as) ueay

(0o o

(L9m) s

(e€8) 5z

(L9)e
(e€9) 9T
(oov) et

(e'zw) o
(%) u
Solewad

(95'9) 06°'8

(tz'ot) 8L'2S

(sT91) 99°22
(L1'295'92$) €9 7TV’
(as) ueay

(8¥)¢

(r've) o1

(£'02) 62

(zen)s
(1°99) €2
(L1e) €T

(L'29) 17
(%) u
salelN

SJUBAZ dljewnel] JO JaquinN

[e101 4-S31
8100S [€101 SdVD

awoou|

1Yo
UBdLIBWY UBdLY/Me|g
UeISEINED/BHYM
Aoruyz/e0ey

+19

0S-T¢€

0e-8T

aby

auljased 1e 4S.1d Jo swoidwAs pue ajdwes sy Jo sansualoeey) aiydeibowaq

T alqel

Author Manuscript

Author Manuscript

Author Manuscript

Behav Res Ther. Author manuscript; available in PMC 2016 June 01.



Page 17

Mota et al.

91803 SSAASI JO SHUN 3A1BIANS = SANS '389S AS.Ld PRIBISILILUPY UBIDIUID = SdVD "PaSIAY-8]eds Juand 4o Joedw] = Y¥-S3|

‘|88 GO 8 1e JuedlubIs
%

‘]ans] TO" 8y Te JuedlIubIS

*¥

‘910N
¢0'GT 6018 T SSAUPIAIA A1afewl |[elano abelsny ‘9
GT'8T  0S€9  il¥ SANS I[een0 abesany ‘g
1,Te /8¢  OT- 1T dn-mo|04 SdvO v
EV.T  TG6L SO 20— xadV aulaseg Sdv0 '€
6T9T 289 €00 «xCV 99 6T dn-mojjod ¥-s31 2
TE9T  €5TS €00 20- A€ LI 88 1 auljeseg ¥-s31 '
as uesN 9 5 v 3 z 1

‘sa|qeLien Arewid Jo (QS) SUOIRIASP pJepurels pue ‘Sueall ‘XLIjew [euole|alio)

¢ ?olgel

Author Manuscript Author Manuscript

Author Manuscript Author Manuscript

Behav Res Ther. Author manuscript; available in PMC 2016 June 01.



Page 18

Mota et al.

"9AINNIUI BI0W 3( 0} PasIBNal

U89 9ARY S[RAIBIUI BOUSPIILOD %4G6 dY) pue sg 40 SubIs ‘UOIIeIaIdIaIUI 35BS 0 “ParedIpul SI1eym Wwoiy uonoallp alsoddo ayy ur subis yym sg sonpoad ‘8104818y) ‘pue pauuiossues) 1004 asenbs aie sBunes
SSBUPIAIA "s10101paid JuRdIHIUBIS 81E31PUI 0182 9PN|OUT JOU 0P 1BY) S| "UOLIBIID UOIBWLIOIU] S, 8183y = DIV “[eAIsIUl 80USPIIUO0D = | "101J8 pJepuels = 3§ "8]eds ssausid 40 siun aAnoslgns = sans

Author Manuscript

‘[an8] GO 8 Te JuedIIubIS
*

‘]3A3] TO' 3y1 18 Jueolyiubis
¥ ¥

‘310N

L7E - EET- GZ'  ¥8-—  UOISS8S X SSBUPIAIA
LBSE0TT €9 Gee SSUPIAIA
2989 '89°6- 1. 97'8- uoIssas

LOBLYE  xuVVCSC [ TE6T $8102S SANS palied
LE0'—6E— 60" 12 - UoISSaS X Japuas)
08 ‘96~  v¥ 80 18pusD)
[ANrARS 90 200 uoIssas

€9°TSYT #x86C w0 sBuley SSaupIAIA
wdsosau  adols 10%S6 d3S | 10943

OIV I8pOIN $109J3 wopuey

$1094J3 paxi4

'$8100S SSAUPIAIA AlaBewl pue SQNS UO sajgeLIeA 10101pald JO SUoIoRISIUI PUR S108)18 UIRIA

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

Behav Res Ther. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Mota et al.

Main effects and interactions of predictor variables on overall CAPS scores.

Table 4

Fixed Effects Model AIC
Effect B SEb 95% ClI
2917.52
CAPS Baseline 48 .05 37, 59"
Vividness -182 52 -2.85, ~79"*
Highest SUDS 15 .04 08, 20**
2914.56
CAPS Baseline A7 .06 35, 58"
Vividness -162 .52 -2.66, _58"*
Highest SUDS 14 .04 07,.21""
Vividness x Session  -.46 .20 -.86,-.06"
2915.89
CAPS Baseline 49 .06 38, .61°"
Vividness -179 .73 -3.34,-34"
Highest SUDS .16 .04 .09, 3™
Gender 472 198 _gg3, _go"
Gender x Vividness -.03 1.01  -1.95,2.01

Note.

*%

significant at the .01 level;

*
significant at the .05 level.

Page 19

IES-R = Impact of Event Scale-Revised. CAPS = Clinician Administered PTSD Scale. SUDS = Subjective Units of Distress Scale. SE = standard
error. Cl = confidence interval. AIC = Akaike’s Information Criterion. Cls that do not include zero indicate significant predictors. Vividness ratings
are square root transformed and, therefore, produce Bs with signs in the opposite direction from what is indicated. To ease interpretation, signs of
Bs and the 95% confidence intervals have been reversed to be more intuitive.
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Main effects and interactions of predictor variables on overall IES-R scores.

Table 5

Fixed Effects Model AIC
Effect B SEb 95% ClI
2820.86
IES Baseline 28 .04 .21, .36
Vividness -.20 .33 -.86, .45
Highest SUDS A1 .02 .06, .16
2820.64
IES Baseline 28 .03 .20, .35
Vividness =11 .33 -.77, .55
Highest SUDS 10 .02 .06, .15
Vividness x Session  -.19 12 -.44, .06
2814.79
IES Baseline .29 .02 .22, .37
Vividness -1.18 45 -2.07,-.28
Highest SUDS .10 .02 .05, .15
Gender 1.41 1.30 -1.15,3.98
Vividness x Gender  1.94 .63 .69, 3.20

Page 20

Note. SE = standard error. CI = confidence interval. AIC = Akaike’s Information Criterion. IES-R = Impact of Event Scale-Revised. CAPS =
Clinician Administered PTSD Scale. SUDS = Subjective Units of Distress Scale. Cls that do not include zero indicate significant predictors.

Vividness ratings are square root transformed and, therefore, produce Bs with signs in the opposite direction from what is indicated.
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