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Objective: We compared the effect of Prolonged Exposure (PE) on posttraumatic stress disorder (PTSD)
symptom clusters and individual symptoms relative to a nonspecific comparison therapy (present-
centered therapy; PCT) to identify the unique benefits of PE. We used data from a 12-site randomized
clinical trial that found PE to be more effective than PCT for reducing PTSD symptom severity. Method:
Participants were 284 female veterans and active duty soldiers with PTSD (M age � 44.8 years, range �
22–78; 45.4% non-White). Participants were randomized to 10 weekly sessions of PE or PCT and
assessed before and after treatment and at 3- and 6-month follow-ups. The primary measure of PTSD
symptoms and symptom clusters (reexperiencing, avoidance, numbing, and hyperarousal) was the
Clinician-Administered PTSD Scale (CAPS; Weathers et al., 2001) but we also assessed self-reported
PTSD using the PTSD Checklist-Specific Version (PCL; Weathers, Litz, Herman, Huska, & Keane,
1993). Results: Almost all clinician-rated and self-reported symptoms improved from pre- to posttreat-
ment in both conditions. In the analyses of clinician-rated PTSD, PE had greater benefit than PCT on
avoidance and numbing clusters. PE also had greater benefit on most individual symptoms in these
clusters as well as on distress related to reminders. In the analyses of self-reported PTSD, PE had greater
benefit than PCT on all clusters and on most individual symptoms. Conclusion: PE may be especially
helpful for individuals with significant avoidance and numbing. Giving patients information about how
a treatment can help with the symptoms that create the greatest burden can facilitate choosing the
treatment that is best for them.

What is the public health significance of this article?
Prolonged Exposure is an effective treatment for posttraumatic stress disorder. However, this study
suggests that Prolonged Exposure may be especially helpful for individuals who struggle with
avoidance and numbing.
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Total posttraumatic stress disorder (PTSD) symptom severity is
the typical primary outcome in clinical trials of treatments for
PTSD. Yet knowing whether a given treatment affects specific
symptoms is important from both scientific and practical perspec-
tives. Differential effects across symptoms can provide important
information about mechanisms of change. Information about
symptom-level effectiveness can offer valuable information for

patients and clinicians when deciding among treatments and can
help ensure that patients receive treatments that are most effective
for the symptoms that cause them the greatest concern.

We examined the effect of Prolonged Exposure (PE; Foa,
Hembree, & Rothbaum, 2007) on PTSD clusters and individual
symptoms relative to present-centered therapy (PCT; Schnurr et
al., 2005; Schnurr, Shea, Friedman, & Engel, 2007), using data
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from a randomized clinical trial that found PE to be more
effective than PCT for reducing PTSD severity in women
veterans and soldiers (Schnurr, Friedman et al., 2007). The trial
focused on female veterans and service members because they
have a high prevalence of trauma and PTSD, yet had been
excluded from or underrepresented in earlier trials (Schnurr,
Friedman et al., 2007). It is particularly important to know the
unique effects of evidence-based treatments like PE and cog-
nitive processing therapy, which the U.S. Department of Vet-
erans Affairs is disseminating in national therapist training
programs (Karlin & Cross, 2014) to help patients choose among
effective options.

Given the focus in PE on imaginal and in vivo (direct) exposure,
it is logical to expect that PE would have unique effects on
avoidance. It is plausible that PE might have unique effects on
reexperiencing and hyperarousal too, through the fear reduction
associated with emotional processing. It is also plausible that PE
would have unique effects on numbing, if examined separately
from avoidance, through the focus on approaching emotions in
exposure. Findings are partially consistent with these expectations.
Taylor et al. (2003) compared PE and eye movement desensitiza-
tion and reprocessing (EMDR) with relaxation; outcomes were
clinician-rated PTSD reexperiencing, avoidance, numbing, and
hyperarousal. They found unique effects of exposure on avoidance
and reexperiencing relative to both EMDR and relaxation. Bryant,
Molds, Guthrie, Dang, and Nixon (2003) compared imaginal ex-
posure with and without cognitive restructuring to supportive
counseling, a nonspecific treatment that is less active than PCT,
and examined self-reported reexperiencing and avoidance or
numbing. They found unique effects of exposure relative to sup-
portive counseling on both reexperiencing and avoidance/numb-
ing. Foa, Rothbaum, Riggs, and Murdock (1991) compared PE and
stress inoculation therapy with supportive counseling; outcomes
were clinician-rated reexperiencing, avoidance, numbing, and hy-
perarousal. Foa et al. found that PE had statistically significant
pre–post change in avoidance and numbing, but did not differ from
supportive counseling. No study found unique effects of PE on
hyperarousal, or on numbing when measured distinct from avoid-
ance (Taylor et al., 2003). Foa et al.’s sample was comprised of
women, whereas the other studies included men, and all samples
were nonveteran.

The comparison treatment we used, PCT, is an active, nonspe-
cific treatment that includes various supportive and insight-oriented
techniques used across a range of treatments to control for the non-
specific effects of therapy, such as decreased isolation, mobilization of
hope, and increased sense of mastery. Trauma focus is avoided, but
therapists acknowledge and validate patients’ trauma history and the
consequences of exposure. The Society of Clinical Psychology (2012)
has classified PCT as an evidence-based treatment for PTSD. Because
a nonspecific comparison treatment such as PCT controls for the
effects of psychotherapy in general (Schnurr, 2007), we were able to
determine the unique benefits of PE on different symptoms.

It was difficult to make predictions based on prior findings.
With so few studies and variability in how symptom clusters were
defined, the evidence does not permit definitive conclusions. Only
Taylor et al. (2003) tested avoidance separately from numbing
and no study examined specific symptoms. Therefore, we ex-
amined symptom- and cluster-level outcomes, separating avoid-
ance and numbing in cluster-level analyses. We expected that

PE would have better outcomes than PCT on avoidance and
reexperiencing clusters. It also was difficult to make predictions
for specific symptoms, although we expected that PE would
have better outcomes on the two avoidance symptoms. As in the
original study, clinician-rated PTSD was the primary outcome
and self-reported PTSD was secondary.

Method

Details about the original study have been published elsewhere
(Schnurr et al., 2005; Schnurr, Friedman et al., 2007). An institu-
tional review board at each site approved the research protocol.
Participants provided written informed consent after they had been
given a complete description of the study. Data were collected
between August 2002 and October 2005.

Participants and Procedure

Participants were 284 women (277 veterans and seven Army
soldiers) recruited from 12 sites. Inclusion criteria were current
Diagnostic and Statistical Manual of Mental Disorders (4th ed.;
DSM–IV; APA, 1994) PTSD symptoms according to the “1/2” rule
(frequency � weekly and intensity � moderate) and minimum
severity � 45 on the Clinician-Administered PTSD Scale (CAPS;
Weathers, Keane, & Davidson, 2001); �3 months since experi-
encing trauma; a clear memory of the trauma that caused PTSD;
agreement to not receive other psychotherapy for PTSD during
study treatment; and, for those on psychoactive medication, a
stable regimen for the previous 2 months. Exclusion criteria were
current psychotic symptoms, mania, bipolar disorder, substance
dependence, prominent suicidal or homicidal ideation, involve-
ment in a violent relationship, self-harm within the past 6 months,
and cognitive impairment.

Referring clinicians provided information about potential par-
ticipants to study staff, who then met with potential participants to
explain the study and obtain consent. A master’s- or doctoral-level
clinician who was blind to participants’ treatment assignment
performed assessments at study entry, posttreatment, and 3- and
6-month follow-ups. Eligible women were randomized to receive
10 weekly sessions of PE (Foa et al., 2007) or PCT (Schnurr et al.,
2005; Schnurr, Shea et al., 2007). PE included psychoeducation,
breathing retraining, prolonged (repeated) recounting (imaginal
exposure) of trauma memories during sessions, homework (listen-
ing to a recording of the recounting made during the therapy
session), repeated in vivo (direct) exposure to safe situations the
patient avoids because of trauma-related fear, and discussion of
thoughts and feelings related to exposure exercises. Instead of
focusing on trauma, PCT focuses on current life problems as
manifestations of PTSD. Participants were provided with a ratio-
nale for the present focus that was equivalent to the trauma-
focused rationale in PE. PCT included psychoeducation, normal-
izing responses to trauma, and increasing insight into how responses
influence current problems. Therapists could use a range of supportive
and insight-oriented interventions that did not focus on participants’
traumatic experiences. Participant satisfaction was high and did not
differ between treatments (Schnurr, Friedman et al., 2007).

Therapists were 52 female master’s- or doctoral-level clinicians
who were randomized to deliver one of the two treatments. All
received specialized training in their assigned treatment. Ses-
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sions were videotaped and reviewed by an expert supervisor,
who provided telephone supervision. Therapist adherence and
competence, rated by an independent fidelity monitor, were
excellent and equivalent across treatments (Schnurr, Friedman
et al., 2007).

Measures

The primary outcome was clinician-rated PTSD symptom se-
verity on the CAPS (Weathers et al., 2001), a structured interview
in which the frequency and intensity of the 17 DSM–IV PTSD
symptoms (APA, 1994) are rated on a 5-point scale. Summing the
scores yields a measure of severity (range � 0–136), for example,
scores of 60–80 are considered severe (Weathers et al., 2001).
Reexperiencing (B) and hyperarousal (D) clusters were defined
according to the DSM–IV. We separated the two avoidance items
(C1–C2) and the five numbing items (C3–C7), based on evidence
that avoidance and numbing form separate clusters (e.g., King,
Leskin, King, & Weathers, 1998). Other psychiatric diagnoses
were assessed using the Structured Clinical Interview for DSM–IV
(First, Spitzer, Gibbon, & Williams, 1995). Interrater reliability
was high for both measures (Schnurr, Friedman et al., 2007). The
secondary outcome was self-reported PTSD symptom severity on
the PTSD Checklist (PCL; Weathers, Litz, Herman, Huska, &
Keane, 1993). The PCL consists of the 17 DSM–IV symptoms
rated on a 5-point scale of how much that symptom bothered the
individual in the prior month (1 � not at all, 5 � extremely).

Data Analysis

Analyses replicated those used in the original study (Schnurr,
Friedman et al., 2007) to maintain consistency and facilitate com-
parisons with the original analyses. Analyses were performed on
the intention-to-treat sample, using data from all randomized par-
ticipants, with multiple imputation (Rubin, 1976) using the
Markov chain Monte Carlo method (Schafer, 1997). The analysis
for each outcome consisted of a longitudinal model that included
therapist as a random cluster effect and baseline severity, treatment
group, and site as fixed effects, with the Treatment � Time
interaction to test the consistency of the treatment effect over time.
Analyses were performed using SAS software, Version 9.3 (SAS
Institute, Cary, NC).

Results

Table 1 presents descriptive information about the sample. The
PE and PCT groups did not differ at baseline in demographic,
exposure, or clinical characteristics (Schnurr, Friedman, et al.,
2007). Treatment dropout was higher in PE (n � 53; 38%) than in
PCT (n � 30; 21%), and the PE group attended an average of 8
sessions, compared with 9.3 in PCT (Schnurr, Friedman, et al.,
2007).

Figure 1 presents between-groups effect sizes for the overall
difference between PE and PCT on symptom clusters and individ-
ual symptoms. PE had greater benefit on the clinician-rated and
self-reported avoidance and numbing clusters and also on the
self-reported reexperiencing and hyperarousal clusters. Analyses
of individual symptoms showed that PE had greater benefit on
clinician-rated and self-reported avoidance of thoughts and feel-

ings (C1), avoidance of people and places (C2), distress caused by
reminders (B4), and restricted range of affect (C6). PE also had
greater benefit on clinician-rated psychogenic amnesia (C3) and on
self-reported dissociation (B3), detachment (C5), difficulty con-
centrating (D3), hypervigilance (D4), and startle (D5).

Tables 2 and 3 present pre- to posttreatment effect sizes to
facilitate an understanding of the comparisons between treatments.
Almost all clinician-rated and self-reported symptoms and symp-
tom clusters improved in both conditions. Most effect sizes were
medium (according to Cohen’s, 1988, definition of d � .50).
Effects were largest for the clinician-rated avoidance cluster (d �
.77) and self-reported reexperiencing symptoms (d � .77) in PE.
Effects were smallest for clinician-rated (d � .03) and self-
reported psychogenic amnesia (d � .06) in PCT.

Discussion

We used clinician-rated and self-reported measures to examine
the unique benefits of PE on symptom clusters and individual
symptoms of PTSD. Findings differed somewhat between the
clinician-rated (primary) and self-reported (secondary) measures,
with effects appearing on more clusters and symptoms according
to self-reports. In terms of interpreting the differences between
clinician-rated and self-reported measures, we believe that the
primary outcome in the original trial, the clinician-rated CAPS
(Weathers et al., 2001), should be given more weight than the
self-reported PCL (Weathers et al., 1993) because the CAPS is
considered to be the gold standard for assessing PTSD (Weathers
et al., 2001).

Table 1
Sample Description

Variable

Prolonged
Exposure
(n � 141)

Present-
centered
therapy

(n � 143)

Age 44.64 (9.52) 44.93 (9.39)
Age at index trauma 21.18 (10.89) 21.69 (9.24)
Non-White race 44.0% (62) 46.9% (67)
Post high school education 91.5% (129) 86.7% (124)
Married/living as married 31.9% (45) 31.5% (45)
Unemployed 37.6% (53) 39.2% (56)
Approved VA PTSD disability 20.3% (28) 25.2% (35)
Lifetime trauma exposure

Number of traumatic event types 9.83 (3.09) 9.42 (3.19)
Sexual trauma 93.6% (132) 93.0% (133)
Physical assault 90.8% (128) 84.6% (121)
Combat exposure 31.2% (44) 30.1% (43)

Index trauma
Sexual trauma 66.6% (94) 69.9% (100)
Physical assault 15.6% (22) 11.9% (17)
Combat exposure 6.4% (9) 4.9% (7)

Clinician-Administered PTSD Scale 77.60 (17.04) 77.88 (16.63)
Any current comorbid Axis I disorder 75.2% (106) 80.4% (115)
Any lifetime comorbid Axis I disorder 96.5% (136) 98.6% (141)
Receiving psychotherapy 67.4% (95) 57.3% (82)
Taking psychotropic medication 76.6% (108) 73.4% (105)

Note. VA � Department of Veterans Affairs; PTSD � posttraumatic
stress disorder. Data are reported as means (SD) or percentages (N). The
index trauma was the focus of Prolonged Exposure treatment and the basis
for assessment on the Clinician-Administered PTSD Scale.
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According to both measures, a unique effect of PE was the
reduction of avoidance, which makes sense given the focus on
reducing avoidance in exposure therapy. Reducing avoidance is
theorized to play a key role in recovery from PTSD (Foa et al.,
2007). Recent evidence suggests that reducing avoidance is fun-
damental to improvement in PTSD treatment (Suvak et al., 2012).
It is difficult to directly compare our findings with results of prior
studies because of differences in measurement and comparison
groups. Nevertheless, the effect of PE on avoidance is consistent
with findings showing unique effects of PE versus supportive
counseling on clinician-rated avoidance (Taylor et al., 2003) and
self-reported avoidance and numbing (Bryant et al., 2003).

PE also had a unique effect on the numbing cluster according to
both measures, although the symptom-level findings differed in
terms of the locus of effects. PE was better than PCT for both
measures of restricted range of affect and clinician-rated psycho-
genic amnesia, and for self-reported detachment. It is plausible that
PE would improve numbing given the emphasis in PE on ap-
proaching avoided stimuli, including emotions. Our findings
showing a unique effect of PE on clinician-rated and self-reported
numbing-cluster symptoms differ from those of Taylor et al.
(2003), the only previous study to examine numbing separately
from avoidance. PCT is more active than Taylor et al.’s relaxation
group and less active than EMDR, but type of comparison group
is an unlikely explanation because Taylor et al. found no difference
between PE and either group.

PE did not have a unique effect on either the clinician-rated
reexperiencing or hyperarousal clusters; the only effect was on
distress about reminders in the reexperiencing cluster. In contrast,
PE had a unique effect on the self-reported reexperiencing and
hyperarousal clusters and on individual symptoms in those clus-
ters. Although Foa et al. (1991) did not find that PE was better than
supportive counseling for reexperiencing, our findings on self-
reported reexperiencing symptoms are consistent with findings
from Bryant et al. (2003) and Taylor et al. (2003). No earlier study
has found unique effects of PE on hyperarousal. We did, but only
in terms of self-reported symptoms, so replication of our finding is
important.

Like other studies of psychotherapy for PTSD (Belleville, Guay,
& Marchand, 2011), we failed to find a unique effect of PE on
sleep difficulties (B2 or D1). Pre–post change on these items was
statistically significant, but effect sizes were small to medium in
PE. It is possible that sleep habits are hard to change without
intervention targeting sleep, which may be necessary for some
patients even after a successful course of PE or other effective
treatment. A recent randomized trial of cognitive–behavioral ther-
apy for insomnia in PTSD patients showed larger effects than we
did across a range of sleep outcomes (Talbot et al., 2014).

One strength of our study is that we used an active comparison
treatment. Even with this rigorous control, we found that PE had
advantages beyond the benefits of good therapy. Other strengths
include use of clinician-rated and self-reported symptoms and

Figure 1. Between-treatment effect sizes comparing Prolonged Exposure (PE) and present-centered therapy
(PCT). Between-group effects indicate the overall difference between PE and PCT in longitudinal models,
including therapist as a random cluster effect and baseline severity, site, treatment group, time, and Treatment �
Time as fixed effects. Error bars indicate the 95% confidence interval for each effect size.
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clusters, defining avoidance separately from numbing, and a large
sample size. Nevertheless, there are limitations. Most participants
were female veterans and only a few were on active duty. They had
experienced multiple traumatic events. The majority had been
sexually traumatized and had comorbid psychiatric problems.
These factors may limit generalizing findings to men, military
personnel, and nonveterans. We do not believe that there is any
reason the unique effects of PE would differ between men and
women or between veterans and nonveterans, but we cannot say
this conclusively. Another limitation is that we did not assess all
DSM–5 symptoms (APA, 2013), although the findings on avoid-
ance and numbing should reasonably generalize to future findings
based on DSM–5 because we assessed avoidance separately from
numbing.

Our study was not intended to definitively answer the question
of the unique effects of PE on specific PTSD symptoms. To do so,
a study would need a much broader sample to test whether effects
differ between populations, for example, men and women, and
veterans and nonveterans. Even then, it is unlikely that a single
study could settle the question. Instead, we offer the study as an
example to encourage future research on how PE and other treat-
ments specifically affect all of the symptoms of PTSD. With more
research, meta-analysis would be possible. Symptom-level analy-
ses would be especially helpful in studies that compare active
treatments. Analyses examining patterns of change over time and
relationships among symptoms in change could further greater
understanding of treatment mechanisms.

Individuals with PTSD differ in terms of the burden their
symptoms place on their lives. Our study suggests that PE may be
especially helpful for individuals affected by avoidance and numb-
ing. Giving patients information about how a treatment can im-
prove the symptoms that create the greatest burden can facilitate
choosing the treatment that is best for them.
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