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A B S T R A C T

Sleep disturbances (SD) are pronounced in Veterans with posttraumatic stress disorder (PTSD). In clinical trials,
SD have been shown to limit the effectiveness of evidence-based treatments for non-PTSD disorders. The purpose
of this study was to investigate the relationships between pretreatment SD and the effectiveness of Prolonged
Exposure (PE) therapy for Veterans with PTSD. Twenty-one Veterans completed the Pittsburgh Sleep Quality
Index (PSQI) and the Clinician Administered PTSD Scale upon presenting to a PTSD specialty clinic. Veterans
completed the PTSD Symptom Checklist-Civilian (PCL-C) at the initiation of PE and biweekly thereafter for the
duration of treatment (96 total assessments). Correlations and hierarchical linear modeling were utilized to
examine the potential impact of baseline sleep variables on the slope and magnitude of treatment outcomes.
Higher PSQI total scores, and higher sleep latency and sleep medication use subscale scores were associated with
higher PCL-C scores at baseline. Veterans evidenced significant reductions in PTSD symptoms during the course
of the treatment study. Total PSQI scores and composites were not associated with reduced effectiveness of PE
treatment or the slope of PTSD symptom changes. Sleep disturbances do not preclude Veterans from benefits
derived from engagement in this gold standard PTSD intervention.

1. Introduction

Sleep disturbances (SD), such as insomnia and nightmares, are
hallmark symptoms of posttraumatic stress disorder (PTSD; American
Psychiatric Association, 2013; Maher et al., 2006) and are particularly
prominent among Veterans. For instance, among returning Veterans
30–67% report post-deployment SD (Hoge et al., 2007; Taylor et al.,
2014). Among Veterans with PTSD, 44% endorse insomnia or night-
mares in contrast with 6% of their peers without PTSD (Neylan et al.,
1998). PTSD is further associated with increased risks for several sleep-
associated medical disorders (i.e., obstructive sleep apnea, periodic
limb movement disorder, restless legs syndrome, and pain; Maher et al.;
Brownlow et al., 2015). Related, Bernardy et al. (2012) have described
a prescription utilization rate of psychotropic medications for Veterans
with PTSD approaching 80%. This is particularly salient, as each
medication class examined has well-documented, and occasionally ad-
verse, relationships with sleep (Maher et al., 2006).

Researchers have posited that sleep onset and maintenance

problems in individuals with PTSD may be the result of increased hy-
perarousal and intrusive thoughts, concerns about loss of control while
asleep, comorbid sleep disorders, fear of having nightmares, and/or
decreased capacity for coping with PTSD-related distress due to lack of
sleep (Harvey et al., 2003; Lamarche and De Konick, 2007). Moreover,
Levin and Nielsen (2007) theorize that individuals with PTSD experi-
ence increased waking-state distress with heightened negative emo-
tional reactivity, which may lead to an increased risk of nightmare
formation. Research has shown such SD are predictive of the develop-
ment of PTSD following a traumatic experience (Babson and Feldner,
2010). SD are further associated with greater PTSD severity, suicidal
ideation, and are motivators of substance use (Bonn-Miller et al., 2014;
Koren et al., 2002; Krakow et al., 2001; Nishith, 2001).

Further, SD have been identified as potential threats to the effec-
tiveness of evidence-based PTSD therapies by disrupting memory,
limiting habituation, reducing daytime coping reserves, and impairing
learning processes that are important in such interventions (Craske
et al., 2008; Germain et al., 2008). Indeed, previous research on other
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psychiatric disorders such as depression and social anxiety have found
baseline sleep disturbances to be associated with inferior treatment
outcomes (Buysse et al., 1999; Zalta et al., 2013). For example, baseline
sleep quality in social anxiety disorder patients was inversely related to
post-treatment social anxiety severity scores (Zalta et al., 2013). Like-
wise, in a sample of comorbid bipolar disorder and substance use dis-
order patients, those with greater baseline SD were less likely to ex-
perience reductions in mood symptoms immediately after treatment
and at 6-month follow-up, although reductions in substance use were
not associated with baseline SD (Putnins et al., 2012). Using objective
assessments, Thase et al. (1996, 1997) observed individuals who did
not remit following CBT for depression demonstrated abnormal EEG
sleep profiles. Collectively, this literature suggests SD may impede re-
covery by reducing the efficacy of certain frontline psychotherapy
treatments.

If such a pattern extends to PTSD interventions, it may signal a need
to address sleep complaints prior to the initiation of trauma-focused
therapy. To-date, only one published study (Lommen et al., 2015) and
one secondarily described non-published presentation (Kelly et al.,
2015 as cited by Kelly et al., 2016) have investigated the potential in-
fluence of baseline SD on PTSD treatment outcome. Using cognitive
therapy for PTSD (CT-PTSD) with a British clinical outpatient sample,
Lommen et al. reported that pretreatment comorbid depressive symp-
toms were associated with a reduction in treatment gains. However,
baseline SD did not limit the magnitude or speed of PTSD symptom
reductions during the intervention and sleep and PTSD symptoms re-
duced during the intervention in tandem. These findings suggest the
presence of SD do not preclude improvements in PTSD symptoms.

Within the context of providing PTSD-related psychotherapy for
U.S. Veterans, Clinical Practice Guidelines (2010) recommend the use
of trauma-focused interventions that incorporate exposure and/or
cognitive restructuring and the Veterans Healthcare System provides
extensive specialty training in Prolonged Exposure (PE; Foa et al., 1991,
2007) therapy and Cognitive Processing Therapy (CPT; Resick and
Schnicke, 1992) for use as frontline treatments for PTSD. Although the
potential for SD to impede PE and CPT gains has not been investigated,
the mechanisms proposed to explain the associations between SD and
PTSD are directly targeted by exposure therapies such as PE (i.e. SD
representing nighttime extensions of hyperarousal; fear of loss of con-
trol/inability to respond to danger; nightmares as conditioned stimuli;
SD with arousals may limit habituation and memory processing; ab-
normal rapid eye movement (REM) impairing learning and emotional
processing; SD-disturbances reducing daytime coping reserves; Harvey
et al., 2003). Given the occurrence of concurrent SD and PTSD com-
plaints within Veteran populations, it is imperative to evaluate whether
the effectiveness of PE is limited by SD. Such information may improve
our ability to ascertain if sleep-related interventions prior to or con-
current with PE are necessary in those with SD or whether it is pre-
ferable to engage Veterans in trauma-focused interventions as rapidly
as possible to speed recovery and limit superfluous utilization of re-
sources.

To the best of our knowledge, there have not been any studies as-
sessing baseline sleep characteristics as they relate to recovery fol-
lowing exposure-based treatments for PTSD. We aimed to test the hy-
potheses that 1) baseline SD would predict poorer treatment outcomes
and 2) baseline SD would significantly slow the speed of treatment
gains among Veterans presenting for trauma-focused psychotherapy.

2. Materials and methods

2.1. Participants and procedures

Participants included 21 Veterans engaged in Prolonged Exposure
Therapy in a Midwestern Veteran Healthcare System PTSD Specialty
Clinic in 2011. At intake, Veterans provided demographic information
and completed the Clinician Administered PTSD Scale (CAPS; Blake

et al., 1995, 2000) to confirm the presence of PTSD prior to referral to
therapy and the Mini-International Neuropsychiatric Interview (MINI;
Sheehan et al., 1998) to assess for comorbid psychiatric complaints.
Upon enrollment in PE, Veterans completed the PTSD Checklist-Civilian
version (PCL-C; Weathers et al., 1993) at their first session and every
other week thereafter for the duration of the intervention. All Veterans
who completed the PSQI at intake during this pilot study are included.
Data was de-identified prior to analysis. Research was conducted in
compliance with the Code of Ethics of the World Medical Association
(Declaration of Helsinki). The Human Subjects Committee at the hos-
pital approved the research protocol and procedures.

2.1.1. Intervention
Veterans enrolled in a course of PE (Foa et al., 2007), an empiri-

cally-supported and exposure-based intervention for PTSD. PE includes
multiple techniques to address PTSD symptoms: imaginal exposure to
the trauma memory and in vivo exposures to facilitate memory pro-
cessing and reduce avoidance of feared or distressing stimuli, beha-
vioral activation to promote engagement in valued activities, and
breathing retraining. Staff and students trained by a VHA PE trainer
conducted all treatments. Fidelity was not directly measured as part of
standard care although providers attended weekly consultation and
videotape/audiotape review was conducted with non-certified provi-
ders to promote protocol adherence. The recommended duration of PE
varies by individual, response, and number of trauma memories ad-
dressed, but 8–14 weekly sessions are typically anticipated for a full
course of treatment.

2.2. Measures

2.2.1. PTSD severity
The PTSD Checklist-Civilian version (PCL-C; Weathers et al., 1993)

is a 17-item self-report assessment of DSM-IV PTSD symptoms. All items
are rated on a Likert scale from 1 (not bothered at all) to 5 (extremely
bothered by symptom). Total scores range from 17 to 85 with scores
above 50 considered a positive PTSD screen.

2.2.2. Sleep quality
The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) is a

19-item self-assessment survey of past-month sleep complaints. The
PSQI is comprised of seven components: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances,
sleep medications, and daytime dysfunction. Each composite ranges
from 0 to 3 with higher numbers suggestive of more problematic sleep
quality in that domain. PSQI components are summed to create a PSQI
Global Score (range = 0–21) and scores above five are considered re-
flective of a clinically significant sleep problem. The Global PSQI score
has been shown to correlate well with other self-report non-physiolo-
gical sleep assessments such as sleep logs (Buysse et al., 1989). The
reliability and validity of the composite scores are less well established
though may provide important contextual information. We present the
primary results of the PSQI Global score and have elected to provide
preliminary analyses on the domain scores with supplemental tables to
assist in characterizing our sample and to facilitate future research.

2.3. Data analytic plan

Participant characteristics are described with mean and percentage
counts as warranted. Zero-order correlations were computed to assess
the associations between variables. Despite the potential for overlap
between the PSQI and the nightmare and insomnia items included on
the PCL-C, we elected not to remove the sleep items from the PCL-C for
several reasons. First, if sleep items change to a different degree or rate
than other items on the PCL-C, such analyses may overestimate or
underestimate the effectiveness of PE. Second, the psychometric qua-
lities of the PCL-C with omitting specific items have not been
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