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Preface

Over the past two decades, the U.S. Department of Defense has invested unparalleled
resources into developing effective treatments for military-related psychological health
conditions. Systematic reviews are a key component in the knowledge translation process and
function to translate the available research into evidence-based health care guidelines that
promote optimal clinical care. Although a few government agencies, including the Department
of Veterans Affairs and the Agency for Healthcare Research and Quality, have established
evidence synthesis centers, there is no similar center within the Department of Defense that
focuses exclusively on psychological health issues. Thus, the Southern California EvidenceBased Practice Center, housed at the RAND Corporation, was awarded a three-year contract to
synthesize research on psychological health interventions important to military populations. This
document is a systematic review synthesizing the evidence from randomized controlled trials
on the effects of interventions for adults with posttraumatic stress disorder (PTSD) on sleep
outcomes. The review will be of interest to health policymakers and practitioners as well as
patients with PTSD.
None of the authors has any conflict of interest to declare.
The research reported here was completed in March 2020 and underwent security review
with the sponsor and the Defense Office of Prepublication and Security Review before public
release.
This research was sponsored by the Defense Centers of Excellence for Psychological Health
and Traumatic Brain Injury (now part of the Psychological Health Center of Excellence) and
conducted within the Forces and Resources Policy Center of the RAND National Security
Research Division (NSRD), which operates the National Defense Research Institute (NDRI), a
federally funded research and development center sponsored by the Office of the Secretary of
Defense, the Joint Staff, the Unified Combatant Commands, the Navy, the Marine Corps, the
defense agencies, and the defense intelligence enterprise.
For more information on the RAND Forces and Resources Policy Center, see
www.rand.org/nsrd/frp or contact the director (contact information is provided on the webpage).
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Abstract

Posttraumatic stress disorder (PTSD) is a condition that can emerge after exposure to a
traumatic event. PTSD is characterized by several symptoms, including sleep disturbances. The
purpose of the systematic review was to synthesize the evidence from randomized controlled
trials (RCTs) on the effects of interventions for adults with PTSD on sleep outcomes.
We searched research databases—the Allied and Complementary Medicine Database, the
Cochrane Central Register of Controlled Trials, the Cumulative Index to Nursing and Allied
Health Literature, Embase, Published International Literature on Traumatic Stress (now
PTSDpubs), PubMed, PsycInfo, and bibliographies of existing systematic reviews and included
studies to identify pertinent trials published in English. Two reviewers independently screened
literature identified by the searches using predetermined eligibility criteria. The primary outcome
domain included sleep quality, insomnia, and nightmares. Secondary outcomes were PTSD
symptoms and adverse events of the intervention. The risk of bias was assessed using the Cochrane
Risk of Bias tool. Results across studies were summarized in random effects meta-analysis.
We assessed the quality of evidence for each outcome using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach. The review protocol was
registered in PROSPERO (identification number: CRD42018102200).
The identified interventions addressed pharmacological, psychological, behavioral,
complementary, and integrative medicine treatments aimed at improving sleep or lessening other
PTSD symptoms. Interventions showed a medium effect on sleep (standardized mean difference
[SMD] –0.56; 95-percent confidence interval [CI] –0.75, –0.37; 49 RCTs), but heterogeneity was
considerable (I2 80 percent). Interventions explicitly targeting sleep, compared with those that
did not, showed larger effects on sleep in indirect comparisons (SMD –0.78; CI –1.12, –0.44; I2
81 percent; 24 RCTs; versus SMD –0.36; CI –0.54, –0.17; I2 62 percent; 25 RCTs; p = 0.03) and,
in particular, psychotherapy targeting sleep (SMD –1.40; CI –2.40, 0.40; four RCTs). We found
no systematic differences of effects on sleep in participants with military or nonmilitary trauma
(p = 0.35). In addition, we found no systematic differences between primary and specialty care
(p = 0.76), outpatient and inpatient settings (p = 0.33), or individual and group approaches to
treatment (p = 0.95).
In analyzing the data for studies reporting on sleep outcomes in patients with PTSD, we
found that interventions to improve sleep and interventions targeting sleep—in particular, sleepfocused psychotherapy—tended to report larger effects. Heterogeneity was high, but sleep effect
estimates were not systematically affected by trauma type, setting, or modality. Comparative
effectiveness studies are needed to support the findings.

iv

Contents

Preface............................................................................................................................................ iii
Abstract .......................................................................................................................................... iv
Figures............................................................................................................................................ vi
Tables ............................................................................................................................................ vii
Summary ...................................................................................................................................... viii
Acknowledgments.......................................................................................................................... xi
Abbreviations ................................................................................................................................ xii
1. Introduction ................................................................................................................................. 1
Background and Objective.......................................................................................................... 1
Key Questions ............................................................................................................................. 3
2. Methods....................................................................................................................................... 4
Sources ........................................................................................................................................ 4
Search Strategy ........................................................................................................................... 4
Eligibility Criteria ....................................................................................................................... 4
Inclusion Screening..................................................................................................................... 5
Data Extraction ........................................................................................................................... 5
Risk of Bias ................................................................................................................................. 6
Data Synthesis............................................................................................................................. 8
Quality of Evidence .................................................................................................................... 9
Summary of Findings................................................................................................................ 10
3. Results ....................................................................................................................................... 11
Literature Flow ......................................................................................................................... 11
Included Studies ........................................................................................................................ 12
Risk of Bias ............................................................................................................................... 19
KQ1. What Are the Effects of Interventions in PTSD on Sleep Outcomes (Primary
Outcome), PTSD Symptoms, and Adverse Events? ........................................................... 21
4. Discussion ................................................................................................................................. 45
Summary of Findings................................................................................................................ 45
Results in the Context of Other Reviews .................................................................................. 50
Implications for Practice and Research .................................................................................... 50
Limitations ................................................................................................................................ 53
Conclusion ................................................................................................................................ 53
Appendix A. Search Strategy ........................................................................................................ 54
Appendix B. Evidence Table ........................................................................................................ 58
References ................................................................................................................................... 114
v

Figures

Figure 3.1. Flow Diagram ............................................................................................................. 11
Figure 3.2. Risk of Bias ................................................................................................................ 20
Figure 3.3. Sleep ........................................................................................................................... 22
Figure 3.4. The Pittsburgh Sleep Quality Index ........................................................................... 23
Figure 3.5. The Clinician-Administered PTSD Scale Sleep Quality Item ................................... 24
Figure 3.6. Insomnia ..................................................................................................................... 25
Figure 3.7. The Insomnia Severity Index...................................................................................... 25
Figure 3.8. Nightmares ................................................................................................................. 26
Figure 3.9. The Clinician-Administered PTSD Scale Nightmare Item ........................................ 27
Figure 3.10. Posttraumatic Stress Disorder Symptoms Outcomes ............................................... 28
Figure 3.11. The Clinician-Administered PTSD Scale................................................................. 29
Figure 3.12. The PTSD Checklist ................................................................................................. 30
Figure 3.13. The Number of Patients with Adverse Events ......................................................... 31
Figure 3.14. Nausea ...................................................................................................................... 32
Figure 3.15. Diarrhea .................................................................................................................... 33
Figure 3.16. Drowsiness/Somnolence........................................................................................... 34
Figure 3.17. Headaches ................................................................................................................. 35
Figure 3.18. Dizziness/Lightheadedness....................................................................................... 35
Figure 3.19. Interventions Targeting Sleep................................................................................... 41
Figure 3.20. Interventions Not Targeting Sleep............................................................................ 42
Figure 3.21. Sleep-Targeted Psychotherapy Interventions ........................................................... 43

vi

Tables

Table 3.1. Included Interventions ................................................................................................. 15
Table 4.1. Quality of Evidence and Summary of Findings........................................................... 46

vii

Summary

Background
Posttraumatic stress disorder (PTSD) is a condition that can emerge after exposure to a
traumatic event. PTSD is characterized by several symptoms, including intrusion symptoms
associated with the traumatic event: distressing memories or dreams, and/or dissociative
reactions; psychological distress at exposure to trauma cues; physiologic reactions to trauma
cues; avoidance of stimuli associated with the traumatic event; negative alterations in cognitions
and mood associated with the trauma; and alterations in arousal and reactivity, including
sleep disturbance. The purpose of the systematic review was to synthesize the evidence from
randomized controlled trials (RCTs) on the effects of interventions for adults with PTSD on
sleep outcomes.
The review was guided by the following key questions (KQs) and subquestions:
•
•
•
•

KQ1. What are the effects of interventions in PTSD on sleep outcomes (primary
outcome), PTSD symptoms, and adverse events (AEs)?
KQ1a. Do the effects differ by type of intervention?
KQ1b. Do the effects differ by trauma type?
KQ1c. Do the effects differ by treatment setting and modality?

Methods
We searched research databases—the Allied and Complementary Medicine Database, the
Cochrane Central Register of Controlled Trials, the Cumulative Index to Nursing and Allied
Health Literature, Embase, Published International Literature on Traumatic Stress, PubMed,
and PsycInfo—in October 2019, as well as bibliographies of existing systematic reviews and
included studies, to identify pertinent trials published in English. Two reviewers independently
screened literature identified by the searches using predetermined eligibility criteria, abstracted
information, and outcome data from those studies that met the inclusion criteria, and they assessed
the risk of bias. The primary outcome domain included sleep quality and sleep disturbances
such as insomnia and nightmares. Secondary outcomes were PTSD symptoms and AEs of the
interventions. Interventions of interest included pharmacological, psychological, and behavioral
treatments, or complementary and integrative medicine treatments, aimed at improving sleep or
lessening other PTSD symptoms.
Data abstraction was undertaken by one reviewer and checked by another experienced
reviewer with an online database designed for systematic reviews. The risk of bias was assessed
using the Cochrane Risk of Bias tool. Study results were converted to effect sizes for the
outcomes of interest. Results across studies were summarized in Hartung-Knapp corrected
viii

random effects meta-analysis where data allowed, and all results were described in a narrative
synthesis. We conducted preplanned subgroup analyses and meta-regressions for intervention
subgroups, differentiating interventions that explicitly aim to improve sleep from treatments for
PTSD in general that report an effect on sleep. In addition, we differentiated by trauma type
(origin and context of trauma) and explored differences in treatment setting and modality.
Sensitivity analyses, such as excluding high-risk-of-bias studies or using trim-and-fill
methods where evidence of publication bias was detected, were used to assess the robustness
of study results. We assessed the quality of evidence for each outcome using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) approach. The review
protocol was registered in PROSPERO (identification number: CRD42018102200).

Results
The identified interventions included pharmacological, psychological, and behavioral
treatments, or complementary and integrative medicine treatments, aimed at improving sleep
or lessening other PTSD symptoms in patients diagnosed with PTSD.
KQ1. Effects of Interventions
Across studies, the interventions showed a medium effect on sleep (standardized mean
difference [SMD] –0.56; 95-percent confidence interval [CI] –0.75, –0.37; 49 RCTs). Regarding
specific sleep outcomes of interest, the interventions showed a medium effect on the Pittsburgh
Sleep Quality Index, or PSQI (SMD –0.51; CI –0.76, –0.25; 29 RCTs), and interventions also
had a medium effect on the Clinician-Administered PTSD Scale (CAPS) sleep quality item
(SMD –0.51; CI –0.96, –0.06; seven RCTs).
Studies used a variety of insomnia measures, and we also found improvements regarding
insomnia (SMD –0.65; CI –1.01, –0.28; 17 RCTs) across all measures and also when restricting
to studies reporting on the Insomnia Severity Index, or ISI (SMD –0.73; CI –1.36, 0.11; ten
RCTs). In addition, studies reporting on nightmare measures also indicated improvements
(SMD –0.56; –0.99, –0.12; 15 RCTs), including studies that used the CAPS nightmare item
(SMD –0.55; CI –0.94; –0.17; 12 RCTs).
The interventions also showed a medium effect on PTSD symptoms across outcomes
(SMD –0.48; CI –0.67, –0.29; 44 RCTs). There was a medium effect on CAPS (SMD –0.38;
CI –0.64, –0.13; 17 RCTs) and the PTSD Checklist, or PCL (SMD –0.50; CI –0.81, –0.19;
11 RCTs).
Most AEs did not differ significantly between interventions and passive comparators, but we
found more incidences of diarrhea and dizziness associated with predominantly pharmacological
associations.
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KQ1a. Do the Effects Vary by Type of Intervention?
Studies evaluated a range of medication, psychotherapy, and complementary and alternative
medicine interventions aimed at improving sleep and lessening PTSD symptoms. We identified a
number of studies comparing two alternative interventions. However, no two studies compared
the same interventions, and all evaluations were unique and not replicated in another study.
We detected considerable heterogeneity, and that the effects of individual studies varied. We
explored differences between interventions in indirect comparisons across studies. Interventions
explicitly aimed at improving sleep tended to report larger effects on sleep than interventions aimed
at treating PTSD without an explicit sleep focus (SMD –0.78; CI –1.12, –0.44; I2 81 percent;
24 RCTs; versus SMD –0.36; CI –0.54, –0.17; I2 62 percent; 25 RCTs; p = 0.03). Furthermore,
sleep-focused psychotherapy interventions appeared to report larger effects on sleep than did
other interventions (SMD –1.40; CI –2.40, –0.40; four RCTs; p = 0.02). The differences between
interventions should be interpreted with caution because they are based on indirect comparisons
across studies and not direct evidence from head-to-head comparisons.
KQ1b. Do the Effects Differ by Trauma Type?
The included studies assessed PTSD in a variety of samples, including 40 studies in military
or veteran samples. We also explored the effect of trauma type on sleep, but we did not identify
systematic differences between military and nonmilitary trauma populations (p = 0.35).
KQ1c. Do the Effects Differ by Treatment Setting and Modality?
One-third of the studies offered interventions in specialty care, while others included other
settings; we did not detect systematic differences on sleep outcomes in indirect comparisons
across studies (p = 0.76). Differentiating outpatient and inpatient settings also did not identify
systematic differences in sleep effects. Finally, the large majority of studies evaluated individual
treatments, and we detected no systematic differences between individual and group approaches
in meta-regressions (p = 0.95). We found only one study comparing treatment modalities, but the
lack of difference between modalities was not replicated in another independent study.

Conclusion
Analyzing studies that report on sleep outcomes in patients with PTSD, we found that
interventions aimed at improving sleep or lessening other PTSD symptoms do, in fact, improve
sleep. Interventions specifically targeting sleep—in particular, psychotherapy specifically
addressing sleep—tended to report larger effects on sleep outcomes. Treatment effect estimates
varied across studies, and heterogeneity in results, was substantial. However, effects on sleep
were not systematically affected by whether trauma was military or nonmilitary in origin, and
we detected no systematic differences of treatment settings and modalities. Comparative
effectiveness studies are needed to support the findings.
x
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1. Introduction

Background and Objective
Though many people witness or suffer traumatic events and recover without psychiatric
sequelae, some go on to develop posttraumatic stress disorder (PTSD), a condition that develops
after exposure to a traumatic event and is characterized by four hallmark clusters of symptoms:
reexperiencing, avoidance, negative cognitions and mood, and hyperarousal (American
Psychiatric Association [APA], 2013). These symptoms can be severe and pervasive, and can
have a devastating impact on those affected by the disorder, potentially causing negative
consequences such as psychiatric comorbidity, high medical costs, poor work performance,
familial discord, crime, and suicide risk (Boscarino, 2006; Kessler, 2000; Reynolds et al., 2016;
Smith, Schnurr, and Rosenheck, 2005; Taft et al., 2007). Symptoms often begin within three
months after the traumatic event. In order to meet the diagnostic criteria in the Diagnostic and
Statistic Manual of Mental Disorders (DSM), fifth edition (DSM-5), for PTSD, symptoms must
be present for more than a month. Some patients experience symptoms for extended periods of
time, while others experience symptoms that resolve and reappear over time (APA, 2013). These
criteria match those of the International Classification of Diseases (ICD), which require the
exposure to a stressful event or situation, persistent remembering or reliving the stressor, and
actual or preferred avoidance of circumstances resembling or associated with the stressor (World
Health Organization, 1993).
Sleep disturbances figure prominently in the diagnostic criteria for PTSD, as they may be
associated with nightmares and generalized arousal that interferes with adequate sleep (APA,
2013). Sleep disturbances include any negative alteration in sleep, whether or not that alteration
independently reaches criteria of a sleep disorder. A common symptom within the reexperiencing
criteria is distressing dreams or nightmares in which the individual replays the event itself or has a
dream in which the content and/or effect of the dream is representative of the major threats
involved in the traumatic event. Hyperarousal can cause insomnia symptoms, such as difficulty
falling asleep or staying asleep, to commonly occur. Avoidance may occur as resisting sleep for
fear of not being “on guard” or to avoid nightmares.
In patients with PTSD, sleep disturbance is extremely common. According to the Millennium
Cohort Study, clinically significant insomnia was found in 92 percent of active duty personnel
with PTSD, compared with 28 percent of those without PTSD (Seelig et al., 2010). Sleep
disturbance is not only common in PTSD but can also lead to additional mental health issues. A
study of veterans with PTSD found that those with poor or average sleep quality had higher
anxiety than those with PTSD and good sleep quality. This research suggests that sleep itself
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may be a target for therapeutic intervention for veterans with PTSD and heightened anxiety
(Mantua et al., 2018).
Addressing sleep issues in PTSD with effective treatments will allow for greater functioning
in the individual with PTSD. In addition to the problems that sleep disturbances in PTSD cause,
having sleep problems are part of what predicts whether veterans with PTSD will be high
functioning, operating at a level similar to one without PTSD, or not, with those having fewer
sleep difficulties more likely to be high functioning (McCaslin et al., 2019). When it comes to
treatment, the chronic sleep disruption associated with nightmares may affect the efficacy of
first-line PTSD treatments. By targeting sleep in treatment, recovery from PTSD may be
accelerated (Germain, 2013).
Treatment of sleep disturbances in individuals with PTSD is often primarily pharmacologicalfocused and psychotherapy-focused (geared toward improving thoughts and behavior), though
other treatments, such as behavioral interventions (designed to affect the actions that people take
toward greater health), are used. A recent review of the evidence surrounding treating nightmares
and insomnia in PTSD found that some psychotherapy, such as cognitive behavioral therapy
for insomnia (CBT-I) and pharmacological interventions, such as the centrally acting alpha-1
antagonist prazosin, show promise, especially for nightmares, but there is a need for controlled
trials that include valid sleep measures and are designed to identify treatment mechanisms
(Nappi, Drummond, and Hall, 2012). In addition, complementary and integrative treatments may
give patients a wider array of options. In a cross-sectional survey involving almost 2,000 service
members, 18 percent were being treated with sleeping medications. Given the side effects of
these medications—for example, nausea and diarrhea—it is important to examine their efficacy
and comparative effectiveness to determine whether their value merits this risk (Troxel, Shih, et
al., 2015).
We did not find a review that examined both interventions for sleep in PTSD specifically and
sleep outcomes in studies that examined treatment of PTSD in general. Therefore, it is possible
that effects on sleep from general PTSD treatments are not included in what is known about
treating sleep disturbances in the PTSD population.
To address these issues, we conducted a systematic review that evaluates the effects of
interventions aimed at improving sleep or lessening other PTSD symptoms on sleep outcomes in
adults with PTSD. The review also addressed the efficacy and safety of interventions. Recognizing
that sleep problems are a symptom of PTSD, and some general PTSD symptom treatments may
also affect sleep, we included studies that evaluated PTSD treatment without specific focus on
sleep but measured sleep as an outcome. This allowed us to see what effect a general treatment
of PTSD has on the outcome of sleep. This also allowed us to examine the relative efficacy of
sleep-specific interventions versus more general PTSD symptom interventions on sleep. In
addition, as most studies and reviews focused on a particular type of trauma (e.g., military
trauma), differences in effects of treatment by trauma type may be unknown. Therefore, we
aimed to evaluate how different types of trauma may respond to these treatments. Another
2

understudied area was delivery setting, such as inpatient versus outpatient, and thus we also
abstracted and analyzed information on delivery setting to see if that influenced the findings and
which modality of PTSD treatment was most effective for sleep. Knowing these factors will help
clinicians and patients to choose the best intervention for a specific individual.

Key Questions
This systematic review summarizes studies to provide reliable estimates of the treatment
options for sleep disturbance in patients with PTSD. We reviewed interventions to treat PTSD
and sleep symptoms and did not restrict the review to interventions exclusively focused on
patients’ sleep symptoms.
The following key questions (KQs) and subquestions guided this systematic review:
•
•
•
•

KQ1. What are the effects of interventions in PTSD on sleep outcomes, PTSD symptoms,
and adverse events (AEs)?
KQ1a. Do the effects differ by type of intervention (e.g., those specifically aimed at
improving sleep)?
KQ1b. Do the effects differ by trauma type?
KQ1c. Do the effects differ by treatment setting and modality?

3

2. Methods

The systematic review was registered in PROSPERO, an international registry for systematic
reviews (identification number: CRD42018102200).

Sources
In October 2019 we searched the Allied and Complementary Medicine Database, the
Cochrane Central Register of Controlled Trials, the Cumulative Index to Nursing and Allied
Health Literature, Embase, Published International Literature on Traumatic Stress, PubMed, and
PsycInfo, as well as the U.S. trial registry Clinicaltrials.gov and the World Health Organization’s
International Clinical Trials Registry Platform, for randomized controlled trials (RCTs) in PTSD.
Databases were searched from 1980—that is, when PTSD became an official diagnosis in the
DSM without language restriction.
In addition, we reference mined included studies and pertinent systematic reviews and
consulted with content experts.

Search Strategy
The search strategy, described in Appendix A, was developed by the Southern California
Evidence-Based Practice Center librarian and informed by content experts and existing
systematic reviews on the topic. Briefly, the search strategy aimed to identify RCTs in patients
with PTSD. Searches did not use a set of known interventions but were executed without
intervention filter so as to not miss novel interventions. In addition, the literature searches were
not limited to identifying studies that use the term sleep in the citations in order to identify an
unbiased sample of interventions studies. Instead, we identified all RCTs reporting on a sleep
outcome regardless of the aim of the intervention, and a citation did not always refer to a sleep
outcome in the abstract or title of the intervention, even when the full text of the publication
showed that the study reported on sleep outcomes.

Eligibility Criteria
The inclusion and exclusion criteria we applied to the retrieved publications can be
summarized using a participants, interventions, comparators, outcomes, timing, settings, and
study design framework:
•

Participants: Studies of male and female participants, 18 years of age or older, with
PTSD, were eligible for inclusion. Participants had to have a clinical diagnosis of PTSD
according to DSM or ICD diagnostic criteria, or screen positive for PTSD using a
4

•

•
•

•
•
•
•

validated measure with symptoms that are compatible with a PTSD diagnosis (e.g.,
duration of the disturbance was more than one month). Patients with comorbidities were
allowed.
Interventions: RCTs evaluating pharmacological treatments (e.g., PTSD symptom
medication, sleep symptom medication); psychological or behavioral treatments (e.g.,
cognitive behavioral therapy [CBT], sleep hygiene interventions, imagery rehearsal
therapy [IRT]; complementary medicine treatments (e.g., meditation); or other treatments
(e.g., eye movement desensitization, biofeedback) described by the authors as treatments
aimed at treating PTSD symptoms in adults diagnosed with PTSD were eligible for
inclusion.
Comparators: Studies were not limited by comparator and may compare against no
treatment, waiting list, placebo, treatment as usual, or active comparators.
Outcomes: Studies had to report on sleep outcomes to be eligible. This may include
measures of insomnia, nightmares, sleep improvement (e.g., onset, maintenance, quality,
duration), or other sleep measures (e.g., presleep arousal). Studies exclusively reporting
on sleep apnea without other sleep outcomes relevant to PTSD were excluded. Studies
had to report postintervention outcome results for the intervention and the control group.
Studies that commented on sleep (“no effect on sleep”) but did not provide numerical
results were excluded.
Timing: Studies could involve any treatment duration and any follow-up period.
Setting: Studies were not limited by setting.
Study design: Parallel and crossover RCTs, and individual and cluster randomized trials,
were eligible.
Other limiters: Studies had to have results published in an English-language publication
to be eligible.

Inclusion Screening
Titles and abstracts of retrieved citations were screened by two independent reviewers.
Publications were obtained as full text if the citation indicated that the study could be an
evaluation of an RCT, and the included patients could have a diagnosis of PTSD. Trial records
were searched if the title indicated an intervention for adults diagnosed with PTSD, and
conference abstracts were obtained if they suggested that they reported the results of an RCT in
patients with PTSD and provided data on sleep outcomes.
Full-text publications were screened against the inclusion and exclusion criteria by two
independent reviewers; any disagreements were resolved through discussion within the review
team. Reasons for exclusion were recorded in an electronic database.

Data Extraction
The project team designed a data extraction form in an online database designed for
systematic reviews. Reviewers pilot-tested the form to ensure agreement of interpretation. The
form included detailed instructions and decision rules for reviewers to facilitate a standardized
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data collection process. Data were abstracted by one reviewer and checked by a second
experienced reviewer. Any discrepancies were resolved through discussion.
Information extracted from individual studies included the following:
•
•

•

•
•
•

•
•
•
•

study information: identification (ID), publication title, author(s), year
participant information: gender, age, trauma type (category of traumatic events /context
of trauma—e.g., sexual abuse or assault, physical abuse or assault, emotional abuse or
psychological maltreatment, neglect, serious accident, illness, or medical procedure,
natural or manmade disasters; war, terrorism or political violence [excluding military
service members]; military trauma/combat, traumatic grief or separation, other),
diagnostic criterion
interventions: category (sleep symptom medication, PTSD symptom medication,
behavioral/sleep hygiene, psychotherapy, combined medication and psychotherapy,
complementary/integrative medicine, other), description of the intervention (content and
duration), explicit focus on sleep (yes, unclear, no), cointerventions
comparators: types and descriptions of comparators
modality: clinical setting (inpatient versus outpatient, primary versus secondary care),
format (group versus individual treatment)
outcomes: sleep outcomes (e.g., onset, maintenance, nightmares), PTSD symptoms (by
any measure designated by authors to measure PTSD severity), and AEs associated with
the intervention using unadjusted posttreatment scores for the longest follow-up; where
results were not reported by a study arm, we used mean differences (MDs) between arms
when a measure of dispersion was presented
timing: point of latest outcome assessment postintervention
study design: type of RCT and unit of analysis (randomized at patient, provider, or site
level), inclusion and exclusion criteria, sample size, reported power calculation, items
relevant to risk-of-bias assessment
funding source
geographical location.

Publications reporting on the same study population were consolidated so that individual
studies entered the analyses only once. All information about a study was considered—for
example, information in the clinical trial record as well as a journal publication.

Risk of Bias
Two reviewers assessed the risk of bias of the included studies using the Cochrane Risk of
Bias tool (Higgins and Green, 2011). Specifically, the reviewers assessed risks of bias related to
the following domains:
•

Selection bias and confounding (random sequence generation and allocation
concealment). We evaluated for selection bias, which refers to systematic differences
between baseline characteristics of the groups that are being compared. The risk is low in
RCTs in which the trial investigator randomly assigns participants to the intervention and
control group if the random sequence was correctly generated and allocation concealment
was maintained.
6

•

•

•

•

•

Performance bias (blinding of participants and providers). We evaluated whether the
knowledge of the allocated intervention could have influenced the outcome. In a placebo
trial, patients and their health care providers do not know whether they received the
treatment or a placebo, and thus that knowledge cannot influence their behavior and,
accordingly, the risk of performance bias is low. However, if patients know that they are
under observation, they may change their behavior (the Hawthorne effect), in which case
the risk of performance bias is high.
Detection bias (blinding of outcome assessors). We evaluated whether the outcome
assessor or the method of outcome assessment could have been influenced by the
participants and modified due to knowledge of the allocated intervention. In studies
where participants /outcome assessors were blind to the intervention allocation (the
placebo condition), the risk of detection bias was determined to be low.
Attrition bias (completeness of reporting outcome data). We evaluated incomplete
outcome data and imbalances in follow-up data and selective dropout that are likely to be
associated with the intervention. Attrition bias is suspected when there are systematic
differences between treatment groups in withdrawals from the study. Studies with no
missing data and loss to follow-up, and studies reporting intention-to-treat (ITT) data,
were considered to present a low risk of bias.
Reporting bias (selective outcome reporting). We evaluated whether published reports
included all expected outcomes, noting whether the study protocol was available and all
of the study’s prespecified (primary and secondary) outcomes that are of interest for our
review were reported.
Other sources of bias. We captured any additional aspects or study flaws that reviewers
noticed and that could potentially affect the validity of the reported results.

We also determined a summary of the methodological quality of the study using the
following criteria, with the outcomes of interest in mind (Lewin Group and ECRI Institute,
2014):
•

•

•

Good. Comparable groups are initially assembled and maintained throughout the study
with at least 80-percent follow-up; reliable, valid measurement is used and applied
equally to all groups; interventions are clearly described; all important outcomes are
considered; appropriate attention is given to confounders in analysis; ITT analysis is
used.
Fair. One or more of the following issues is found in the study: some though not major
differences between groups exist at follow-up; measurement instruments are acceptable
but not ideal, though are generally applied equally; some but not all important outcomes
are considered; some but not all potential confounders are accounted for in analyses;
ITT analysis must be performed.
Poor. One or more of the following “fatal flaws” is found in the study: initially assembled
groups are not comparable or maintained throughout the study; unreliable or invalid
measurements are used or applied unequally across groups; key confounders are given
little to no attention in analyses; ITT analysis is not used.

7

We used the risk-of-bias assessment to interpret the findings and tested the robustness of the
results in sensitivity analyses to ensure that the results were not primarily driven by high-risk-ofbias studies.

Data Synthesis
The purpose of the systematic review was to synthesize the evidence from RCTs for
treatment options for sleep disturbance in PTSD, the efficacy and safety of those options, and
whether improvement in sleep affects PTSD severity.
Study results for the outcomes of interest were converted to effect sizes, and we documented
the point estimate of standardized mean differences (SMDs) for continuous outcomes and
relative risk (RR) for categorical outcomes together with the 95-percent confidence interval (CI).
When sufficiently comparable studies were available, we performed meta-analysis to pool
results across included studies for each of the outcomes of interest and presented forest plots for
these meta-analyses. We used the Hartung-Knapp-Sidik-Jonkman method for random effects
meta-analysis (Hartung, 1999; Hartung and Knapp, 2001; IntHout, Ioannidis, and Borm, 2014;
Sidik and Jonkman, 2006).
The analyses differentiated passive comparators (e.g., no treatment) and active comparators
(e.g., an alternative PTSD treatment). For the overall analysis (effects on sleep, PTSD, AEs) we
selected one sleep, one PTSD, and one AE outcome per study. Preference was given to scalebased and integrated sleep outcome measures, such as total scores on the Pittsburgh Sleep
Quality Index (PSQI) rather than individual measures, such as the frequency of nightmares
Further analyses were by outcome domain, such as insomnia, sleep quality, and nightmares.
Where studies reported multiple measures, we selected the most appropriate measure (scales
rather than an individual item) or, where equally appropriate measures were presented, the most
common measure (across all studies).
For AEs, we grouped clusters of symptoms as follows:
•
•
•
•

•

gastrointestinal/metabolic-nutritional: nausea, diarrhea, gastroenteritis, abdominal
pain, and constipation
neurological/nervous system: headaches, dry mouth, dizziness, numbness, fatigue,
lethargy, asthenia, sweating, tremor, pain, restlessness, thirst, and forgetfulness
cardiovascular: vascular disorders, palpitations, heart complaints, syncope, and blood
pressure changes
skin related/musculoskeletal: skin and appendages disorders, joint pains, muscle aches
and pains, rashes, skin and integumentary system complaints, musculoskeletal and
connective tissue system disorders, skin and subcutaneous system disorders, muscle
spasms, muscle or joint stiffness, allergic skin reactions, pruritus, exanthema,
photosensitivity, and swelling
psychiatric: psychiatric symptoms, substance abuse, suicidal or homicidal ideation
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•
•
•

respiratory/infectious: cold symptoms, flu, upper respiratory tract infections, other
infections and infestations, sinusitis, bronchitis, common colds, respiratory disorders,
thoracic and mediastinal disorders, coughs, and herpes labialis
other organ systems: diseases of the liver and bile duct, ear and labyrinth disorders, eye
disorders, renal and urinary disorders, reproductive system and breast disorders, urinary
problems, blurred vision, and frequent urination
sexual dysfunction: sexual difficulties, sexual dysfunction, and anorgasmia.

We conducted subgroup analyses and meta-regressions to address the subquestions of this
systematic review. First, we assessed whether the effects varied by intervention (KQ1a). We
described results of head-to-head comparisons of interventions where available. In addition, we
differentiated interventions specifically designed to address sleep management and other
interventions for PTSD not directly aimed at sleep improvement. We also conducted preplanned
subgroup analyses for different approaches (e.g., insomnia medication, psychological treatment).
Second, we differentiated military-related PTSD and other origins of PTSD (KQ1b). Third
(KQ1c), we explored differences associated with the treatment modality including the setting
(inpatient versus outpatient, primary versus specialty care) and format (group versus individual
therapy).
We conducted sensitivity analyses to assess the robustness of study results as data allowed.
This involved excluding studies with high risk of bias and excluding clear outliers that may drive
the summary result. Publication bias was assessed using the Begg test (Begg and Mazumdar,
1994) and the Egger test (Egger et al., 1997). If there was evidence of potential publication bias,
we intended to apply the trim and fill method for adjusted effect estimates (Duval and Tweedie,
2000).

Quality of Evidence
The quality of the body of evidence was assessed for major outcomes using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) approach. We assessed
the certainty of the body of evidence by considering the following domains to downgrade quality
of evidence: study limitations (risk of bias), indirectness, inconsistency, imprecision, and
reporting bias. We considered three criteria for upgrading the quality of evidence: large effect
sizes, dose-response data, and residual confounding suggesting an opposite effect.
We distinguished four categories describing our certainty in the results across studies:
1. High indicates that the review authors are very confident that the effect estimate lies
close to the true effect for a given outcome.
2. Moderate indicates that the review authors are moderately confident in the effect
estimate. The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.
3. Low indicates that the review authors’ confidence in the effect estimate is limited: The
true effect may be substantially different from the estimate of the effect.

9

4. Very low indicates that the review authors have very little confidence in the effect
estimate: The true effect is likely to be substantially different from the estimate of effect.
The body of evidence was rated per domain, and the final GRADE evaluation was presented
together with the findings in a transparent summary of findings table (see Table 4.1 in Chapter 4).

Summary of Findings
Findings are summarized in Table 4.1, which is organized by key questions, comparisons,
and outcomes. The table lists the key question, the intervention and comparators evaluated, and
the outcomes assessed for each type of comparison. For each outcome we documented the
number of studies and citations contributing to the result, reasons for downgrading or upgrading
the quality of evidence (where applicable), the direction and magnitude of the effect (RR, SMD),
information about absolute effect differences (e.g., 20 versus 40 out of 100 participants with
symptom lessening), and the grade of the quality of the evidence.
The findings were also described in a narrative synthesis. Results of pooled analyses were
described first, followed by narrative descriptions of individual studies not included in the pooled
analyses if warranted. Findings for interventions were presented in the order of broad to specific
(e.g., pharmacological approaches in general, use of prazosin specifically). Throughout, findings
were reported separately by type of comparator to ensure meaningful comparisons.
Where appropriate, we translated effect sizes into clinically meaningful results, such as
improvement on common scales, or relate results to minimally important differences.
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3. Results

This chapter describes the identified literature and is then further organized by key question.
Appendix B presents an evidence table listing the details of the included studies.

Literature Flow
The results of literature searches and inclusion screening decisions are documented in a
PRISMA flow diagram (see Figure 3.1). Database searches of published literature, screening trial
registries, and reference mining of the included RCTs and reviews resulted in 7,176 citations.
Figure 3.1. Flow Diagram
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In total, 2,139 publications were selected for full-text dual review. Of these, 89 RCTs met the
inclusion criteria and are included in this review. The 89 RCTs are reported in 155 publications.

Included Studies
The included studies are documented in detail in the evidence table in the appendix. The
majority of studies were published in the last ten years, while the earliest identified study was
published in 1985 (Brooks and Scarano, 1985).
Design
All RCTs randomized individual participants, rather than clusters of participants. Study size
ranged from six participants (Cates et al., 2004) to 304 participants (Raskind, Peskind, Chow, et
al., 2018).
We included all studies reporting on sleep outcomes but, with few exceptions (Cook, Harb, et
al., 2010; Jacobs-Rebhun et al., 2000; Raskind, Peskind, Chow, et al., 2018; Schäfer et al., 2019;
Talbot et al., 2014), studies did not report a power calculation for sleep outcomes. In addition, a
small proportion of studies addressing sleep reported a post hoc analysis indicating insufficient
power to detect differences between treatment arms (Bormann et al., 2018; Cates et al., 2004;
El-Solh et al., 2017; Galovski, Harik, et al., 2016; Harb, Cook, et al., 2019; Krakow et al., 2001;
Krystal, Pietrzak, et al., 2016; Mack, 2014; Walters et al., 2019; Whitworth et al., 2019).
Setting
The majority of the included studies were conducted in outpatient settings. Only six studies
took place in inpatient facilities (Ahmadi et al., 2015; Donner, Schellong, Hähner, Kerstin, et al.,
2017; King et al., 2015; Peniston, 1986; Rosenbaum, Sherrington, and Tiedemann, 2015; Schäfer
et al., 2019). Three studies combined inpatient and outpatient settings (Bartzokis et al., 2005;
Keane et al., 1989; Peniston, 1986); two were administered remotely (Lange, Van de Ven, et al.,
2001; Lange, Van de Ven, et al., 2003); and one took place within the patient’s household (Igreja
et al., 2004). The remaining studies did not specify the setting.
Participants
Most of the studies contained both male and female participants. However, 18 studies
included only male participants (Abramowitz et al., 2008; Ahmadi et al., 2015; Akuchekian and
Amanat, 2004; Bartzokis et al., 2005; Beidel, Frueh, Uhde, et al., 2011; Brooks and Scarano,
1985; Cates et al., 2004; Cook, Harb, et al., 2010; Jetly et al., 2015; Keane et al., 1989; King et
al., 2015; Raskind, Peskind, Kanter, et al., 2003; Rodgman et al., 2016; Rosenberg et al., 2002;
Stein, Kline, and Matloff, 2002; Telles et al., 2010; Watson, Tuorila, et al., 1997). Six studies
included all female participants (Classen et al., 2001; Galovski, Harik, et al., 2016; Gutner et al.,
2013; Krakow et al., 2001; McHugh et al., 2014; Schnurr and Lunney, 2015). Seven studies did
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not report gender (Barilla et al., 2018; Connor et al., 2006; El-Solh et al., 2017; Jacobs-Rebhun
et al., 2000; Mithoefer et al., 2018; Neylan et al., 2006; Peniston, 1986). The age of participants
included in the studies ranged from 18 to 80 years.
Half of the included studies addressed military trauma (Abramowitz et al., 2008; Ahmadi et
al., 2015; Akuchekian and Amanat, 2004; Barilla et al., 2018; Bartzokis et al., 2005; Beidel,
Frueh, Neer, Bowers, et al., 2019; Beidel, Frueh, Uhde, et al., 2011; Bormann et al., 2018;
Brooks and Scarano, 1985; Cates et al., 2004; Church et al., 2016; Cook, Harb, et al., 2010; ElSolh et al., 2017; Germain, Richardson, Stocker, et al., 2014; Hall et al., 2019; Harb, Cook, et al.,
2019; Jetly et al., 2015; Keane et al., 1989; King et al., 2015; Kip et al., 2013; Krystal, Pietrzak,
et al., 2016; Lang, Schnurr, et al., 2017; Mack, 2014; Margolies et al., 2013; Mithoefer et al.,
2018; Nakamura et al., 2011; Neylan et al., 2006; Peniston, 1986; Prisco et al., 2013; Pruiksma et
al., 2016; Ramaswamy et al., 2017; Raskind, Peskind, Chow, et al., 2018; Raskind, Peskind,
Hoff, et al., 2007; Raskind, Peskind, Kanter, et al., 2003; Raskind, Peterson, et al., 2013;
Rodgman et al., 2016; Rosenberg et al., 2002; Stein, Kline, and Matloff, 2002; Ulmer, Edinger,
and Calhoun, 2011; Villarreal, Hamner, Canive, et al. 2016; Wahbeh et al., 2016; Walters et al.,
2019; Watson, Tuorila, et al., 1997). We also identified studies that reported on participants with
trauma due to sexual abuse or assault, whether in civilians or military personnel (Belleville,
Dubé-Frenette, and Rousseau, 2018; Classen et al., 2001; Gutner et al., 2013; Krakow et al.,
2001; Rousseau, Dubé-Frenette, and Belleville, 2018). Two studies reported on participants with
trauma due to war, terrorism, or political violence, excluding service members (Difede et al.,
2014; Igreja et al., 2004). Three studies reported on participants with trauma due to natural or
manmade disasters (Meng et al., 2012; Telles et al., 2010; Zang, Hunt, and Cox, 2014). The
remainder reported on mixed populations with regard to type of trauma (Ahmadpanah et al.,
2014; Becker et al., 2007; Blanaru et al., 2012; Davidson, Rothbaum, et al., 2001; Friedman et
al., 2007; Hamner et al., 2009; Jindani, Turner, and Khalsa, 2015; Lang, Malaktaris, et al., 2019;
Lange, Van de Ven, et al., 2001; Lange et al., 2003; McCall et al., 2018; McRae et al., 2004;
Meltzer-Brody et al., 2000; Ot’alora G et al., 2018; Pollack et al., 2011; Rasmusson et al., 2017;
Schnurr and Lunney, 2015; Taylor et al., 2008; Whitworth et al., 2019; Woodward et al., 2017;
Zalta et al., 2019) or other/not specified (Connor et al., 2006; Donner, Schellong, Hähner,
Kerstin, et al., 2017; Galovski, Harik, et al., 2016; Germain 2006; Gersons et al., 2000; JacobsRebhun et al., 2000; Kim et al., 2013; McHugh et al., 2014; Petrakis et al., 2016; Rosenbaum,
Sherrington, and Tiedemann, 2015; Schäfer et al., 2019; Schneier et al., 2015; Talbot et al.,
2014; Thunker and Pietrowsky, 2012; Whitworth, 2018).
Interventions
Interventions implemented in PTSD patients could be interventions to treat PTSD in general
or specific to sleep issues in patients with PTSD. In one-third of the identified RCTs the
treatment intervention was pharmacological, either alone or in combination with another
treatment (Abramowitz et al., 2008; Ahmadpanah et al., 2014; Akuchekian and Amanat, 2004;
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Bartzokis et al., 2005; Becker et al., 2007; Cates et al., 2004; Connor et al., 2006; Davidson,
Rothbaum, et al., 2001; Friedman et al., 2007; Germain 2006; Hamner et al., 2009; JacobsRebhun et al., 2000; Krystal, Pietrzak, et al., 2016; McCall et al., 2018; McRae et al., 2004;
Meltzer-Brody et al., 2000; Mithoefer et al., 2018; Neylan et al., 2006; Ot’alora G et al., 2018;
Petrakis et al., 2016; Pollack et al., 2011; Ramaswamy et al., 2017; Raskind, Peskind, Chow, et
al., 2018; Raskind, Peskind, Hoff, et al., 2007; Raskind, Peskind, Kanter, et al., 2003; Raskind,
Peterson, et al., 2013; Rasmusson et al., 2017; Rodgman et al., 2016; Schneier et al., 2015; Stein,
Kline, and Matloff, 2002; Taylor et al., 2008; Villarreal, Hamner, Canive, et al., 2016).
In one-third of the RCTs the treatment intervention was described as psychotherapy, either
alone or in combination with another treatment (Barilla et al., 2018; Beidel, Frueh, Uhde, et al.,
2011; Belleville, Dubé-Frenette, and Rousseau, 2018; Classen et al., 2001; Cook, Harb, et al.,
2010; Gersons et al., 2000; Gutner et al., 2013; Harb, Cook, et al., 2019; Keane et al., 1989; Kip
et al., 2013; Krakow et al., 2001; Lang, Schnurr, et al., 2017; Lange et al., 2003; Mack, 2014;
Margolies et al., 2013; McHugh et al., 2014; Pruiksma et al., 2016; Rousseau, Dubé-Frenette,
and Belleville, 2018; Schnurr and Lunney, 2015; Talbot et al., 2014; Thunker and Pietrowsky,
2012; Ulmer, Edinger, and Calhoun, 2011; Walters et al., 2019; Woodward et al., 2017; Zang,
Hunt, and Cox, 2014). In four RCTs the treatment intervention was described as behavioral,
either alone or in combination with another treatment (Germain, Richardson, Stocker, et al.,
2014; Hall et al., 2019; Kim et al., 2013; Nakamura et al., 2011).
In a small number of RCTs the treatment intervention was complementary or integrative
medicine, either alone or in combination with another treatment (Blanaru et al., 2012; Bormann
et al., 2018; Brooks and Scarano, 1985; Lang, Malaktaris, et al., 2019; Prisco et al., 2013;
Wahbeh et al., 2016; Watson, Tuorila, et al., 1997) or other treatment approaches, including
virtual reality exposure therapy (VRET) plus psychoeducation (Beidel, Frueh, Neer, Bowers, et
al., 2019); VRET plus D-cycloserine (Difede et al., 2014); the emotional freedom technique
(Church et al., 2016); olfactory stimulation (Donner, Schellong, Hähner, Kerstin, et al., 2017;
Schäfer et al., 2019); continuous positive airway pressure, or CPAP (El-Solh et al., 2017);
hypnosis (Galovski, Harik, et al., 2016); the testimony method (Igreja et al., 2004); nabilone
(Jetly et al., 2015); yoga (Jindani, Turner, and Khalsa, 2015; Telles et al., 2010); auricular
acupuncture (King et al., 2015); online therapy (Lange, Van de Ven, et al., 2001); Chinese herbs
(Meng et al., 2012); electromyographic (EMG) biofeedback (Peniston, 1986); exercise
(Rosenbaum, Sherrington, and Tiedemann, 2015; Whitworth, 2018; Whitworth et al., 2019);
repetitive transcranial magnetic stimulation (Rosenberg et al., 2002); and bright light treatment
(Zalta et al., 2019). In one RCT the treatment intervention was Eye Movement Desensitization
and Reprocessing (EMDR), either alone or in combination with another treatment (Ahmadi et al.,
2015). The total length of treatment ranged from one hour (Igreja et al., 2004) to 26 weeks
(Raskind, Peskind, Chow, et al., 2018). Table 3.1 provides an overview of the included
intervention types, frequency of studies evaluating the treatment categories, and the specific
interventions included in these studies.
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Table 3.1. Included Interventions
Intervention
Category

Number of
Studies

PTSD psychotherapy

19

Sleep psychotherapy

8

Specific Intervention
Group cognitive processing therapy (CPT)
Group present-centered therapy (PCT)
Group psychotherapy (Seeking Safety)
Narrative exposure therapy
Accelerated resolution therapy (ART)
Cognitive processing therapy
Trauma management therapy
Brief eclectic psychotherapy
Trauma-focused cognitive therapy for PTSD
Implosive (flooding) therapy
Interplay therapy
Trauma-focused and present-focused group therapy
PCT
Combined CBT-I and CBT
CBT and IRT
Combined CBT-I
acceptance and commitment therapy
Brief behavioral treatment of insomnia
CBT-I
Nightmare therapy
Sleep-focused mind-body bridging
Combined CBT-I and IRT
Sleep and nightmare management treatment

PTSD symptom
medication

18

Bupropion
Cyproheptadine
Divalproex
Doxazosin XL
Fluoxetine
Ganaxolone
Guanfacine
Mirtazapine
Nefazodone
Olanzapine
Quetiapine
Risperidone
Sertraline
Tiagabine
Topiramate
Vilazodone

Sleep symptom
medication

13

Clonazepam
Eszopiclone
Hydroxyzine
Nabilone
Prazosin
Zolpidem

Complementary,
alternative, and
integrated therapy

12

Chinese herbs
Auricular acupuncture

15

Intervention
Category

Number of
Studies

Specific Intervention
Mind-body Intervention
Relaxation instructions
Relaxation instructions plus deep breathing training
Relaxation instructions plus deep breathing training and thermal
biofeedback
Mindfulness meditation
Slow breathing
Mindfulness meditation plus slow breathing
Sitting quietly
Music relaxation
Muscle relaxation therapy
Transcendental meditation
Mantram repetition therapy
Veteran Calm
Compassion meditation
Yoga

Sleep hygiene
training/education

2

Sleep education
Behavioral sleep intervention

Combined medication
and psychotherapy

3

Treatment with 3,4-methylenedioxymethamphetamine (MDMA) plus
psychotherapy
Medication plus EMDR or rapid eye movement (REM) desensitization

Other

18

Support care
Trauma management therapy plus VRET
CPAP
Mandibular advancement devices
Hypnosis
Exercise intervention
VRET plus D-cycloserine
Symptom-oriented hypnotherapy
Testimony interview
Repetitive transcranial magnetic stimulation
Emotional freedom techniques
Olfactory stimulation
Interapy (psychoeducation via the internet)
EMG biofeedback-assisted desensitization
Resistance training
Olfactometer
Warrior Wellness exercise intervention
Active re-timer

Only half of the evaluated interventions focused explicitly on sleep (Abramowitz et al., 2008;
Ahmadi et al., 2015; Ahmadpanah et al., 2014; Barilla et al., 2018; Blanaru et al., 2012; Cates et
al., 2004; Cook, Harb, et al., 2010; Donner, Schellong, Hähner, Kerstin,et al., 2017; El-Solh et
al., 2017; Galovski, Harik, et al., 2016; Germain, Richardson, Stocker, et al., 2014; Gutner et al.,
2013; Harb, Cook, et al., 2019; Jacobs-Rebhun et al., 2000; Jetly et al., 2015; King et al., 2015;
Krakow et al., 2001; Mack, 2014; Margolies et al., 2013; McHugh et al., 2014; Nakamura et al.,
2011; Peniston, 1986; Pollack et al., 2011; Prisco et al., 2013; Pruiksma et al., 2016; Raskind,
16

Peskind, Chow, et al., 2018; Raskind, Peskind, Hoff, et al., 2007; Raskind, Peskind, Kanter, et
al., 2003; Raskind, Peterson, et al., 2013; Rodgman et al., 2016; Rousseau, Dubé-Frenette, and
Belleville, 2018; Schäfer et al., 2019; Talbot et al., 2014; Taylor et al., 2008; Thunker and
Pietrowsky, 2012; Ulmer, Edinger, and Calhoun, 2011; Germain 2006; Walters et al., 2019;
Whitworth et al., 2019; Woodward et al., 2017).
Comparators
A quarter of the included studies compared two different interventions for PTSD
(Abramowitz et al., 2008; Barilla et al., 2018; Beidel, Frueh, Neer, Bowers, et al., 2019;
Beidel, Frueh, Uhde, et al., 2011; Belleville, Dubé-Frenette, and Rousseau, 2018; Blanaru et al.,
2012; Bormann et al., 2018; Brooks and Scarano, 1985; Cook, Harb, et al., 2010; Gutner et al.,
2013; Harb, Cook, et al., 2019; Keane et al., 1989; Lang, Schnurr, et al., 2017; Lang, Malaktaris,
et al., 2019; McRae et al., 2004; Mithoefer et al., 2018; Ot’alora G et al., 2018; Pruiksma et al.,
2016; Rosenberg et al., 2002; Schnurr and Lunney, 2015; Wahbeh et al., 2016; Walters et al.,
2019; Watson, Tuorila, et al., 1997). We found 12 RCTs that utilized a waiting list control
(Church et al., 2016; Gersons et al., 2000; Hall et al., 2019; Jindani, Turner, and Khalsa, 2015;
Krakow et al., 2001; Lange, Van de Ven et al., 2001; Lange, Van de Ven, et al., 2003; Mack,
2014; Margolies et al., 2013; Prisco et al., 2013; Talbot et al., 2014; Telles et al., 2010).
Thirty-three RCTs had a placebo condition (Akuchekian and Amanat, 2004; Bartzokis et al.,
2005; Becker et al., 2007; Cates et al., 2004; Connor et al., 2006; Davidson, Rothbaum, et al.,
2001; Difede et al., 2014; Donner, Schellong, Hähner, Kerstin,et al., 2017; Friedman et al., 2007;
Germain 2006; Hamner et al., 2009; Jacobs-Rebhun et al., 2000; Jetly et al., 2015; Krystal,
Pietrzak, et al., 2016; McCall et al., 2018; Meltzer-Brody et al., 2000; Meng et al., 2012; Neylan
et al., 2006; Pollack et al., 2011; Petrakis et al., 2016; Ramaswamy et al., 2017; Raskind,
Peskind, Chow, et al., 2018; Raskind, Peskind, Hoff, et al., 2007; Raskind, Peskind, Kanter, et
al., 2003; Raskind, Peterson, et al., 2013; Rasmusson et al., 2017; Rodgman et al., 2016; Schäfer
et al., 2019; Stein, Kline, and Matloff, 2002; Schneier et al., 2015; Taylor et al., 2008; Villarreal,
Hamner, Canive, et al., 2016; Zalta et al., 2019).
Three RCTs compared treatment with no intervention (Igreja et al., 2004; King et al., 2015;
Peniston, 1986). Two RCTs compared the intervention with usual care (Rosenbaum,
Sherrington, and Tiedemann, 2015; Ulmer, Edinger, and Calhoun, 2011). Ten studies did not
provide further details on the control group (Classen et al., 2001; El-Solh et al., 2017; Galovski,
Harik, et al., 2016; Germain, Richardson, Stocker, et al., 2014; Kim et al., 2013; Kip et al., 2013;
Rousseau, Dubé-Frenette, and Belleville, 2018; Thunker and Pietrowsky, 2012; Whitworth,
2018; Whitworth et al., 2019). Four studies had more than one comparator (Ahmadi et al., 2015;
Ahmadpanah et al., 2014; Woodward et al., 2017; Zang, Hunt, and Cox, 2014).
Outcomes
The most frequently employed sleep measure was the PSQI (Ahmadi et al., 2015;
Ahmadpanah et al., 2014; Becker et al., 2007; Connor et al., 2006; Davidson, Rothbaum, et al.,
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2001; El-Solh et al., 2017; Friedman et al., 2007; Hall et al., 2019; Hamner et al., 2009; Harb,
Cook, et al., 2019; Jacobs-Rebhun et al., 2000; King et al., 2015; Kip et al., 2013; Krystal,
Pietrzak, et al., 2016; McRae et al., 2004; Mithoefer et al., 2018; Ot’alora G et al., 2018; Petrakis
et al., 2016; Pollack et al., 2011; Raskind, Peterson, et al., 2013; Rodgman et al., 2016;
Rosenbaum, Sherrington, and Tiedemann, 2015; Rousseau, Dubé-Frenette, and Belleville, 2018;
Schneier et al., 2015; Stein, Kline, and Matloff, 2002; Villarreal, Hamner, Canive, et al., 2016;
Wahbeh et al., 2016; Whitworth et al., 2019; Zalta et al., 2019).
The Insomnia Severity Index (ISI) was reported in selected studies (Bormann et al., 2018;
Church et al., 2016; Germain, 2006; Germain, Richardson, Stocker, et al., 2014; Jindani, Turner,
and Khalsa, 2015; Lang, Schnurr, et al., 2017; Rasmusson et al., 2017). Twelve studies utilized
submeasures regarding sleep within CAPS (Akuchekian and Amanat, 2004; Bartzokis et al.,
2005; Beidel, Frueh, Uhde, et al., 2011; Galovski, Harik, et al., 2016; Gutner et al., 2013; Jetly et
al., 2015; Ramaswamy et al., 2017; Raskind, Peskind, Chow, et al., 2018; Raskind, Peskind,
Kanter, et al., 2003; Raskind, Peskind, Hoff, et al., 2007; Schnurr and Lunney, 2015; Taylor et
al., 2008). Three studies utilized sleep items within the Symptom Checklist 90, or SCL-90
(Lange, Van de Ven, et al., 2001; Lange, Van de Ven, et al., 2003; Meng et al., 2012). Some
included studies ascertaining sleep quality using other measures, such as other questionnaires or
sleep diaries of symptoms (Abramowitz et al., 2008; Barilla et al., 2018; Beidel, Frueh, Neer,
Bowers, et al., 2019; Belleville, Dubé-Frenette, and Rousseau, 2018; Blanaru et al., 2012;
Brooks and Scarano, 1985; Cates et al., 2004; Classen et al., 2001; Cook, Harb, et al., 2010;
Difede et al., 2014; Donner, Schellong, Hähner, Kerstin, et al., 2017; Gersons et al., 2000; Igreja
et al., 2004; Keane et al., 1989; Kim et al., 2013; Krakow et al., 2001; Lang, Malaktaris, et al.,
2019; Mack, 2014; Margolies et al., 2013; McCall et al., 2018; McHugh et al., 2014; MeltzerBrody et al., 2000; Nakamura et al., 2011; Neylan et al., 2006; Peniston, 1986; Prisco et al.,
2013; Pruiksma et al., 2016; Rosenberg et al., 2002; Schäfer et al., 2019; Talbot et al., 2014;
Telles et al., 2010; Thunker and Pietrowsky, 2012; Ulmer, Edinger, and Calhoun, 2011; Walters
et al., 2019; Watson, Tuorila, et al., 1997; Whitworth, 2018; Woodward et al., 2017; Zang, Hunt,
and Cox, 2014).
Two-thirds of the included RCTs reported PTSD outcomes, other than sleep. Studies
predominantly used CAPS (Akuchekian and Amanat, 2004; Bartzokis et al., 2005; Barilla et al.,
2018; Becker et al., 2007; Beidel, Frueh, Neer, Bowers, et al., 2019; Beidel, Frueh, Uhde, et al.,
2011; Bormann et al., 2018; Cook, Harb, et al., 2010; Davidson, Rothbaum, et al., 2001; Difede
et al., 2014; Friedman et al., 2007; Galovski, Harik, et al., 2016; Hamner et al., 2009; JacobsRebhun et al., 2000; Krakow et al., 2001; Krystal, Pietrzak, et al., 2016; McRae et al., 2004;
Mithoefer et al., 2018; Neylan et al., 2006; Ot’alora G et al., 2018; Petrakis et al., 2016; Pollack
et al., 2011; Ramaswamy et al., 2017; Raskind, Peskind, Chow, et al., 2018; Raskind, Peskind,
Hoff, et al., 2007; Raskind, Peskind, Kanter, et al., 2003; Raskind, Peterson, et al., 2013;
Rasmusson et al., 2017; Rodgman et al., 2016; Stein, Kline, and Matloff, 2002; Villarreal,
Hamner, Canive, et al., 2016; Walters et al., 2019). Seven RCTs utilized the PTSD Checklist—
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Military version, or PCL-M (Church et al., 2016; El-Solh et al., 2017; Harb, Cook, et al., 2019;
Kip et al., 2013; Lang, Schnurr, et al., 2017; Nakamura et al., 2011; Ulmer, Edinger, and
Calhoun, 2011). Four RCTs utilized the PTSD Checklist—Civilian version, or PCL-C (Kim et
al., 2013; Germain, Richardson, Stocker, et al., 2014; Rosenbaum, Sherrington, and Tiedemann,
2015; Taylor et al., 2008). Three RCTs used the PCL but did not specify the version (Schneier et
al., 2015; Talbot et al., 2014; Wahbeh et al., 2016).
Three RCTs reported on the Mississippi Scale for Combat-Related PTSD, or M-PTSD
(Ahmadi et al., 2015; Rosenberg et al., 2002; Watson, Tuorila, et al., 1997). Two RCTs used
PTSD symptom severity measures (Margolies et al., 2013; Woodward et al., 2017). There were
three RCTs that utilized the PTSD Checklist for DSM-5, or PCL-5 (Hall et al., 2019; Lang,
Malaktaris, et al., 2019; Zalta et al., 2019). Measures used in only one study each included the
Impact of Event Scale—Revised, or IESR (Zang, Hunt, and Cox, 2014); the Jackson Structured
Interview (Keane et al., 1989); the Modified PTSD Symptom Scale—Self-Report (Belleville,
Dubé-Frenette, and Rousseau, 2018); the Posttraumatic Diagnostic Scale (Abramowitz et al.,
2008); the Posttraumatic Diagnostic Scale for DSM-5 (Whitworth et al., 2019); the PTSD
Checklist (PCL), minus sleep (McCall et al., 2018); the PCL (Jindani, Turner, and Khalsa, 2015);
the PTSD Symptom Scale (Mack, 2014); the PTSD Symptom Scale—Self-Report, or PSS-SR
(McHugh et al., 2014); the Self-Rating Inventory for Posttraumatic Stress Disorder (Igreja et al.,
2004); the Short Post-Traumatic Stress Disorder Rating Interview (Connor et al., 2006); the
Structured Interview for PTSD, or SIP (Meltzer-Brody et al., 2000); and the Trauma Symptom
Checklist—40 (Classen et al., 2001). Four RCTs reported other measures (Ahmadpanah et al.,
2014; Blanaru et al., 2012; Brooks and Scarano, 1985).
In total, only about half of the studies (45) included RCTs and thus reported on the presence
or absence of AEs. Thirty-two of the studies that reported on AEs were prescription- or herbrelated trials. The rigor of the assessment and the assessed outcomes varied widely across
studies, and outcomes were often intervention-specific.

Risk of Bias
The overall methodological quality of the studies was determined and categorized as good,
fair, or poor. Less than half of the studies (n = 34) obtained an overall good rating. Twenty
studies were judged to be of fair quality. These were unclear in some aspects of their methods
(Becker et al., 2007; Cates et al., 2004; Galovski, Harik, et al., 2016; Germain, Richardson,
Stocker, et al., 2014; Gersons et al., 2000; Hamner et al., 2009; Igreja et al., 2004; Kip et al.,
2013; Neylan et al., 2006; Peniston, 1986; Petrakis et al., 2016; Prisco et al., 2013; Rosenbaum,
Sherrington, and Tiedemann, 2015; Telles et al., 2010; Thunker and Pietrowsky, 2012). In two
cases the completeness of outcome data was unclear (Rodgman et al., 2016; Taylor et al., 2008).
Thirty-eight further studies were judged to be of poor quality. This was primarily due to issues
with completeness of reporting outcome data such as inadequate or lack of ITT analysis and/or
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less than 80-percent follow-up. For the remaining studies, the risk was determined to be unclear
(Abramowitz et al., 2008; Ahmadi et al., 2015; Akuchekian and Amanat, 2004; Barilla et al.,
2018; Donner, Schellong, Hähner, Kerstin, et al., 2017; Harb, Cook, et al., 2019; Jacobs-Rebhun
et al., 2000; Keane et al., 1989; King et al., 2015; Krystal, Pietrzak, et al., 2016; Lange, Van de
Ven, et al., 2001; McCall et al., 2018; McHugh et al., 2014; McRae et al., 2004; Pollack et al.,
2011; Prisco et al., 2013; Raskind, Peskind, Kanter, et al., 2003; Rasmusson et al., 2017;
Rosenberg et al., 2002; Stein, Kline, and Matloff, 2002; Watson, Tuorila, et al., 1997;
Whitworth, 2018; Zang, Hunt, and Cox, 2014). For 13 studies, the risk was determined to be
high (Beidel, Frueh, Uhde, et al., 2011; Brooks and Scarano, 1985; Church et al., 2016; Classen
et al., 2001; Germain, 2006; Jindani, Turner, and Khalsa, 2015; Lange et al., Van der Ven, 2003;
Ramaswamy et al., 2017; Rousseau, Dubé-Frenette, and Belleville, 2018; Schäfer et al., 2019;
Whitworth et al., 2019; Wahbeh et al., 2016; Woodward et al., 2017). One study’s poor rating
was primarily due to insufficient information in the publication (Gutner et al., 2013). Finally, one
study was rated poor due to small sample size (Blanaru et al., 2012).
Individual components of risk of bias for the studies are shown in Figure 3.2.
Figure 3.2. Risk of Bias

Almost half of the included studies did not report their random sequence generation method;
44 other studies reported adequate random sequence generation methods (e.g., using a
computerized random number generator). Sixty-three studies did not report their allocation
concealment method, whereas 29 other studies did give a method of allocation concealment. One
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study was deemed as high risk because participants or investigators enrolling participants could
possibly foresee assignments and thus introduced selection bias (Brooks and Scarano, 1985).
Thirty-six studies had unclear performance bias because they did not report the method of
ensuring blinding; 26 other studies reported adequate blinding methods; and 31 studies were
considered high risk because blinding was not ensured. Fifty-one studies had an unclear risk of
detection bias because they did not report whether outcome assessors were blind to participant
intervention conditions. Thirty-five studies had a low risk of bias, as the authors explicitly
indicated that the outcome assessors were blind to intervention assignment, and seven studies
had a high risk of bias, indicating assessors were not blinded.
Fifty-two studies had a low risk of attrition bias, 14 had a high risk, and the remaining had an
unclear risk. Forty-five studies had a low risk of reporting bias because the authors provided a
protocol for the study or an a priori trial registration entry. The rest of the studies had an unclear
risk of bias because one of these was not provided.
One-third of the studies were considered high risk due to other sources of bias. In the
majority, the reason was small sample size: between six and 63 patients (Becker et al., 2007;
Belleville, Dubé-Frenette, and Rousseau, 2018; Blanaru et al., 2012; Brooks and Scarano, 1985;
Cates et al., 2004; Hamner et al., 2009; Keane et al., 1989; Mack, 2014; Neylan et al., 2006;
Peniston, 1986; Pollack et al., 2011; Raskind, Peskind, Kanter, et al., 2003; Rodgman et al.,
2016; Rosenberg et al., 2002).

KQ1. What Are the Effects of Interventions in PTSD on Sleep Outcomes
(Primary Outcome), PTSD Symptoms, and Adverse Events?
This section describes the effects of PTSD interventions on sleep outcomes, PTSD
symptoms, and AEs. To answer this key question, we compared the interventions with passive
comparators such as usual care, placebo, or no intervention. The forest plots in this section show
the intervention categories; the effects of individual interventions are documented in the KQ1a
section. All comparative effectiveness results comparing PTSD interventions to other active
treatments are also documented in KQ1a.
Sleep
Studies reported on a variety of sleep-associated measures. We selected one sleep outcome
(e.g., ISI or PSQI score) per study for a broad overview; see Figure 3.3.
The pooled analysis across studies indicated a statistically significant treatment effect on sleep
(SMD –0.56; CI –0.75, –0.37; 49 RCTs). Declines in SMDs indicate intervention-facilitated
clinical improvement. Of the individual studies, nine did not show a positive effect on sleep,
while all 40 other studies reported a positive effect. There was evidence of considerable
heterogeneity (I2 81 percent) but no evidence of publication bias (Begg p = 0.17, Egger
p = 0.25). Excluding high-risk-of-bias studies to test the robustness of the finding showed
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Figure 3.3. Sleep

NOTE: CAM = complementary and alternative medicine.

similar effect estimates, and heterogeneity was not reduced (SMD –0.55; CI –0.81, –0.28;
30 RCTs; I2 84).
We also analyzed the effect on specific sleep measures. The most frequent measure of sleep
used in the included studies was the PSQI. Figure 3.4 shows individual and pooled results for all
studies that reported on the PSQI.
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Figure 3.4. The Pittsburgh Sleep Quality Index

The pooled analysis across studies indicated a statistically significant treatment effect
measuring sleep with the PSQI (SMD –0.51; CI –0.76, –0.25; 29 RCTs), as a decrease on the
PSQI indicates a reduction in sleep disturbances. Seven studies did not show a positive effect,
while the other 29 studies showed improved sleep. I2 was considerable (82 percent), but there
was no indication of publication bias (Begg p = 0.11, Egger p = 0.07). Results were not markedly
different when excluding high-risk-of-bias studies, and heterogeneity remained considerable
(SMD –0.40; CI –0.73, –0.07; 20 RCTs; I2 86 percent).
Using the CAPS sleep quality item also indicated a positive effect, as documented in
Figure 3.5.
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Figure 3.5. The Clinician-Administered PTSD Scale Sleep Quality Item

The pooled analysis across studies indicated a statistically significant treatment effect based
on the CAPS sleep quality item (SMD –0.51; CI –0.96, –0.06; seven RCTs). One of the studies
did not show a positive effect, while the other studies showed improved sleep quality measured
with the CAPS item. I2 was substantial (63 percent), but there was no indication of publication
bias (Begg p = 0.38, Egger p = 0.10). A sensitivity analysis excluding all high-risk-of-bias
studies suggested a smaller effect that was only based on three studies and not statistically
significant, but the effect still favored the intervention, and heterogeneity remained high
(SMD –0.29; CI –1.69, –1.02; three RCTs; I2 71 percent).
Some included studies reported on insomnia, using a variety of measures (e.g., sleep diaries.
Figure 3.6 shows the individual and pooled results across studies, standardized to indicate that a
decrease in MDs denotes clinical improvement in favor of the intervention.
The pooled analysis across studies indicated a statistically significant effect on insomnia
(SMD –0.65; CI –1.01, –0.28; 17 RCTs). Two studies did not show a positive effect, while the
other 15 studies decreased insomnia. I2 was considerable (82 percent), but there was no indication
of publication bias (Begg p = 0.23, Egger p = 0.85). A sensitivity analysis did report a smaller
effect estimate, but the result was still statistically significantly favoring the intervention;
heterogeneity was not markedly reduced (SMD –0.84; CI –1.47, –0.20; eight RCTs; I2 78 percent).
Figure 3.7 shows the results for all studies measuring insomnia specifically with the ISI.
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Figure 3.6. Insomnia

Figure 3.7. The Insomnia Severity Index
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The pooled analysis across studies showed a positive effect on the ISI (SMD –0.73; CI –1.36,
–0.11, ten RCTs). One included study favored the control group, while the other nine studies
reported improvements. I2 was considerable (82 percent), but there was no indication of
publication bias (Begg p = 0.89, Egger p = 0.29). A sensitivity analysis excluding high-risk-ofbias studies reported a larger effect estimate in favor of the intervention, with heterogeneity
somewhat reduced (SMD –1.22; CI –2.08, –0.35, five RCTs; I2 62 percent).
A number of studies reported on the frequency of nightmares. Figure 3.8 shows the
individual and pooled results.
Figure 3.8. Nightmares

The pooled analysis across studies indicated a statistically significant nightmare reduction
(SMD –0.56; CI –0.99, –0.12; 15 RCTs). Four studies did not show positive effects, while the
other 11 studies showed improvements associated with the intervention. I2 was considerable
(89 percent), but there was no indication of publication bias (Begg p = 0.77, Egger p = 0.65).
A sensitivity analysis excluding all high-risk-of-bias studies still indicated treatment effects
favoring the intervention, but heterogeneity was not reduced in the smaller subset (SMD –0.77;
CI –1.37, –0.17; nine RCTs; I2 88 percent).
Several studies reported on the CAPS nightmare item. Figure 3.9 shows the individual and
pooled results.
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Figure 3.9. The Clinician-Administered PTSD Scale Nightmare Item

The pooled analysis across studies indicated a statistically significant treatment effect for the
CAPS nightmare item (SMD –0.55; CI –0.94, –0.17; 12 RCTs). Three studies did not show a
positive effect, while the other nine studies favored the intervention. I2 was considerable
(84 percent), but there was no indication of publication bias (Begg p = 0.38, Egger p = 0.28).
A sensitivity analysis excluding high-risk-of-bias studies still favored the intervention, and
heterogeneity was not reduced (SMD –0.69; CI –1.31, –0.08; seven RCTs; I2 84 percent).
All study characteristics and the evaluated outcomes are documented in detail in Appendix B.
PTSD Symptoms
We also reviewed PTSD symptoms as a secondary outcome. A large number of identified
RCTs reported on a continuous PTSD outcome measure and compared a PTSD intervention with
a passive comparator such as placebo or no intervention. The individual and pooled results are
shown in Figure 3.10.
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Figure 3.10. Posttraumatic Stress Disorder Symptoms Outcomes

The pooled analysis across studies and outcomes indicated a statistically significant treatment
of the interventions (SMD –0.48; CI –0.67, –0.29; 44 RCTs). Nine studies did not show positive
effects; all others favored the intervention. I2 was considerable (78 percent). Tests for publication
bias were not statistically significant, but results were borderline for the outcome PTSD (Begg
p = 0.06, Egger p = 0.09). Sensitivity analysis excluding high-risk-of-bias studies did not suggest
that the effects are primarily driven by studies with poor methodology, and heterogeneity
remained considerable (SMD –0.43; CI –0.64, –0.23; 28 RCTs; I2 70 percent).
Several of these RCTs reported on effects on CAPS. The individual and pooled results are
shown in Figure 3.11.
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Figure 3.11. The Clinician-Administered PTSD Scale

The pooled analysis across studies indicated a statistically significant treatment effect in
favor of the treatment (SMD –0.38; CI –0.64, –0.13; 17 RCTs). Four studies did not show a
positive effect, but all other studies favored the intervention. I2 was substantial (73 percent),
but there was no indication of publication bias (Begg p = 0.44, Egger p = 0.61). A sensitivity
analysis excluding high-risk-of-bias studies indicated a smaller effect, and heterogeneity
was reduced (SMD –0.26; CI –0.51, 0.00; 11 RCTs; I2 59 percent).
The effect of the intervention on the PTSD Checklist (PCL) scale is shown in
Figure 3.12.
The pooled analysis across studies indicated a positive treatment effect for the PCL
(SMD –0.50; CI –0.81, –0.19; 11 RCTs). I2 was low (30 percent), and there was no indication
of publication bias (Begg p = 0.16, Egger p = 0.11). Excluding high-risk-of-bias studies in a
sensitivity analysis showed similar results (SMD –0.45; CI –0.77, –0.14; nine RCTs; I2 0).
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Figure 3.12. The PTSD Checklist

Adverse Events
The included studies reported a range of outcomes, often selected dependent on the
intervention (e.g., medication interventions assessed gastrointestinal outcomes). In total, 15
RCTs reported the number of patients that had experienced at least one AE. Figure 3.13 provides
an overview for this very broad and unspecific measure of AEs.
Across studies and interventions, the number of patients experiencing an AE did not differ
between intervention and control arms (RR 1.17; CI 0.91, 1.49; 15 RCTs). In some studies the
intervention arm experienced more AEs, while in other studies it was the control arm, with
several studies showing no differences and/or no AEs. There was no evidence of heterogeneity
(I2 0 percent), and there was no indication of publication bias (Begg p = 0.56, Egger p = 0.47).

30

Figure 3.13. The Number of Patients with Adverse Events

Twelve studies reported on serious AEs. Most of these were pharmacological treatment
evaluations. In the prazosin studies there was a case of psychiatric hospitalization for worsening
suicidal ideation or worsening clinical condition in the prazosin group (McCall et al., 2018), and
one study reported 19 serious AEs in the prazosin group and 18 in the placebo group (Raskind,
Peskind, Chow, et al., 2018). Furthermore, five participants receiving prazosin and seven
receiving placebo were seen in the emergency room or hospitalized briefly for alcohol relapse,
and one placebo subject reported homicidal ideation, according to one study (Petrakis et al.,
2016). Two patients in the placebo group of a prazosin study had a suicidal attempt and suicidal
ideation (Raskind, Peterson, et al., 2013). Other events included unspecified hospitalization of
two patients in the placebo arm of a topiramate study (Akuchekian and Amanat, 2004), and one
patient in the treatment arm of a study evaluating vilazodone reported suicidal ideation and selfmutilation (Ramaswamy et al., 2017). Three pharmacological studies reported that there were no
serious AEs: studies evaluated prazosin (Germain, 2006), divalproex (Hamner et al., 2009), or
mirtazapine plus sertraline (Schneier et al., 2015).
In the nonpharmacological treatments assessing serious AEs, one patient in an acupuncture
study reported suicidal ideation, but the group was not specified (King et al., 2015), and no
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serious AEs were reported from repetitive transcranial magnetic stimulation (Rosenberg et al.,
2002).
Regarding the most common specific AEs by organ or system category, nine RCTs reported
gastrointestinal or metabolic-nutritional AEs. The most commonly assessed AE was nausea.
Figure 3.14 shows the individual and pooled results.
Figure 3.14. Nausea

Results across varied and intervention arms did not systematically report more AEs than
control arms (RR 1.40; CI 0.81, 2.44; seven RCTs). Heterogeneity was low (I2 35 percent), and
there was no indication of publication bias (Begg p = 0.77, Egger p = 0.60). Most of the studies
reporting on nausea were pharmacological studies. The second most commonly reported AE was
diarrhea. Figure 3.15 shows the results across studies.
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Figure 3.15. Diarrhea

These studies included two involving sertraline versus placebo (Davidson, Rothbaum, et al.,
2001; Friedman et al., 2007) and one study of sertraline plus mirtazapine versus sertraline plus
placebo (Schneier et al., 2015). One of the studies was of Chinese herbs versus placebo (Meng et
al., 2012) and one was of prazosin versus placebo (Raskind, Peskind, Chow, et al., 2018).
Of these five studies, four reported more cases of diarrhea in the intervention arm (RR 1.78;
CI 1.15, 2.76; five RCTs). Heterogeneity was low (I2 35 percent), and there was no indication of
publication bias (Begg p = 0.77, Egger p = 0.60).
There were 21 studies that reported neurological /nervous system AEs. These were mostly
pharmacological studies, with one study of Chinese herbs. Figure 3.16 shows the results for
a commonly reported outcome—that is, the number of patients reporting drowsiness or
somnolence.
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Figure 3.16. Drowsiness/Somnolence

The studies that predominantly evaluated PTSD medication reported more incidence of
drowsiness for intervention studies (RR 1.33; CI 1.10, 1.60; 11 RCTs). Heterogeneity was low
(I2 6 percent), and there was no indication of publication bias (Begg p = 0.65, Egger p = 0.23). A
sensitivity analysis excluding high-risk-of-bias studies indicated a similar point estimate, but the
difference between intervention and control groups in this smaller subgroup was no longer
statistically significant (RR 1.31; CI 0.99, 1.71; seven RCTs; I2 6 percent).
Figure 3.17 shows the results for a further commonly reported outcome—that is, the number
of patients reporting headaches.
Across studies, the intervention and control arms did not differ systematically in the number
of patients reporting headaches (RR 1.10; CI 0.76, 1.57; seven RCTs). Heterogeneity was low
(I2 26 percent), and there was no indication of publication bias (Begg p = 1.00, Egger p = 0.46).
One more frequently reported outcome was dizziness or lightheadedness. Figure 3.18 shows the
results across (primarily medication) studies.
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Figure 3.17. Headaches

Figure 3.18. Dizziness/Lightheadedness
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Across studies, the intervention and control arms did not differ systematically in the number
of patients reporting dizziness or lightheadedness (RR 1.37; CI 0.93, 2.00; seven RCTs).
Heterogeneity was low (I2 12 percent), and there was no indication of publication bias (Begg
p = 0.56, Egger p = 0.22). Fatigue was reported in five studies. Across studies, the intervention
and control arms did not differ systematically in the number of patients reporting fatigue
(RR 1.50; CI 0.27, 8.44; five RCTs). Heterogeneity was substantial (I2 62 percent); there was
no indication of publication bias (Begg p = 1, Egger p = 0.72). Four studies, predominantly
evaluating PTSD medication, reported on the number of patients with dry mouth. Across studies,
the intervention and control arms did not differ systematically (RR 1.24; CI 0.29, 5.31; four
RCTs). Heterogeneity was low (I2 71 percent), and there was no indication of publication bias
(Begg p = 0.33, Egger p = 0.31).
Four studies reported AEs related to the cardiovascular system: Guanfacine resulted in a
greater drop in mean blood pressure (Neylan et al., 2006), partial thrombus and chest pain were
determined to be unrelated to prazosin (Petrakis et al., 2016); two patients experienced mild
orthostatic systolic blood pressure decreases during prazosin titration, but these resolved as the
dose was increased (Raskind, Peskind, Kanter, et al., 2003); and blood pressure and palpitations
did not differ significantly in those receiving prazosin versus placebo (Raskind, Peterson, et al.,
2013).
Seven studies reported on psychiatric AEs. They were unrelated to treatment or worse in
the placebo group for six of the studies. One patient had suicidal ideation deemed not related
to the auricular acupuncture treatment (King et al., 2015). There were emergent psychiatric
hospitalizations for worsening suicidal ideation or worsening clinical condition of patients in
both the prazosin and placebo groups (McCall et al., 2018), while more patients receiving
placebo than prazosin had an alcohol relapse, and one placebo patient reported homicidal
ideation in another study (Petrakis et al., 2016). Depression was reported in the placebo group
but not the prazosin group (Raskind, Peterson, et al., 2013). New or worsening suicidal ideation
was significantly less common among participants assigned to prazosin than those assigned to
placebo (Raskind, Peskind, Chow, et al., 2018). One study reported suicidal ideation and selfmutilation in one patient receiving vilazodone (Ramaswamy et al., 2017).
There were three studies with AEs related to sexual dysfunction. In two of these, rates did not
differ significantly between groups: sexual side effects were not different between vilazodone
and placebo (Ramaswamy et al., 2017), and there was no significant difference in decreased
libido or sexual dysfunction between patients taking mirtazapine plus sertraline and those taking
sertraline plus placebo (Schneier et al., 2015). In one study, sexual dysfunction was reported only
in the topiramate group, in two patients (Akuchekian and Amanat, 2004).
KQ1a. Do the Effects Differ by Type of Intervention?
The identified interventions included pharmacological, psychological, and behavioral
treatments, or complementary and integrative medicine treatments, aimed at improving sleep or
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lessening other PTSD symptoms. As documented at the beginning of this chapter, a large group
of studies evaluated psychotherapy approaches, followed by studies testing different PTSD
symptom control medications. A smaller group of studies evaluated sleep symptom medications,
and we also identified a number of complementary and integrative interventions.
Direct Comparisons

Some studies compared two active PTSD interventions directly in a head-to-head trial.
However, none of the comparisons were reported in more than one study.
Trauma Management Therapy Versus Virtual Reality Exposure Therapy or Exposure Therapy

One study compared a group therapy treatment of trauma management therapy plus VRET
with psychoeducation plus VRET. Sleep was not improved by either intervention, and the groups
did not differ (SMS –0.02; CI –0.21, 0.62; one RCT); there were also no differences in nightmare
frequency (SMS –0.06; CI –0.47, 0.36; one RCT). Both groups had significant decreases on
CAPS and the PCL-M, and the difference between arms was not significant (Beidel, Frueh, Neer,
Bowers, et al., 2019). AEs were not reported.
Another study used trauma management therapy alone, compared with exposure therapy
(Beidel, Frueh, Uhde, et al., 2011). Both groups experienced a reduction in number of nightmares
per week, indicating no difference between groups (SMS –0.07; CI –0.79, 0.93; one RCT).
PTSD also improved in both groups, with no statistically significant difference between the
arms. AEs were not reported.
Imagery Rehearsal Therapy Versus Trauma-Specific Psychotherapy or Sleep and Nightmare
Management Treatment

One study compared IRT with trauma-specific psychotherapy (Thunker and Pietrowsky,
2012). Compared with the control group, there was no significant advantage to the nightmare
treatment (SMD –0.21; CI –1.03, 0.62). PTSD results (other than sleep) and AEs were not
reported. Another study compared imagery rehearsal treatment with sleep and nightmare
management treatment and did not find a more significant improvement for those in the imagery
rehearsal group for sleep (SMD 0.08; CI –0.28; one RCT) or PTSD symptoms (Cook, Harb, et
al., 2010). AEs were not reported.
Present-Centered Therapy or Cognitive Processing Therapy Versus Prolonged Exposure Therapy,
Mantram Repetition Therapy, or Acceptance and Commitment Therapy

One study (Schnurr and Lunney, 2015) compared PCT with prolonged exposure therapy and
found that pre- and post- changes on sleep items were statistically significant but failed to find a
unique effect of prolonged exposure therapy (nightmare item: SMD 0.01; CI –0.22, 0.24; insomnia
item: SMD –0.06; CI –0.29, 0.17; one RCT). Prolonged exposure therapy also showed greater
benefit for the lessening of most PTSD symptoms. AEs were not reported. Another study compared
PCT with acceptance and commitment therapy and found that the latter was associated with lower
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levels of insomnia (SMD 0.59; CI 0.17, 1.01; one RCT). There was no significant difference in
PTSD outcomes, and AEs were not reported (Lang, Schnurr, et al., 2017). One study compared
mantram repetition therapy with PCT and found signiﬁcantly greater reductions in insomnia for
participants in the mantram group at both posttreatment assessment and two-month follow-up
(SMD –0.32; CI –0.62, –0.02). PTSD symptoms were also reduced, as evidenced by significantly
greater reductions in CAPS scores and self-reported PTSD symptoms. There were four AEs,
including substance abuse relapse, judged unrelated to study protocol (Bormann et al., 2018).
A further study compared CPT with prolonged exposure therapy in patients previously
treated with minimal attention. Sleep improved in both groups compared with the minimal
attention group (e.g., for the PSQI sleep quality measure: SMD –0.18; CI –0.56, 0.19; one RCT),
but neither produced remission of sleep disturbance (Gutner et al., 2013). PTSD results (other
than sleep) and AEs were not reported.
Hypnotherapy Versus Zolpidem or Cognitive Processing Therapy

One study compared the insomnia medication zolpidem with symptom-oriented
hypnotherapy (Abramowitz et al., 2008). Sleep variables improved in both groups, with greater
improvements in sleep quality in the hypnotherapy group (SMD 2.26; CI 1.3, 3.22; one RCT).
PTSD symptoms were also significantly lower in the hypnotherapy group. AEs were not reported.
Another study compared CPT with either hypnosis or a symptom monitoring condition (Galovski,
Harik, et al., 2016). There was no statistically significant difference between groups (e.g., for
CAPS sleep quality: SMD –0.19; CI –0.57, 0.20; one RCT). Greater improvement in sleep in
the hypnosis group did not augment gains in PTSD recovery, and AEs were not reported.
Other Comparisons

One study compared trauma-focused cognitive therapy for PTSD delivered over 12 weeks,
intensive cognitive therapy for PTSD delivered over five to seven days, and emotion-focused
supportive therapy for 12 weeks or 14 weeks (Woodward et al., 2017) but did not find statistically
significant differences between groups. Treatments led to greater reductions in PTSD symptoms
compared with waiting list patients, and AEs were not reported.
One study compared brief behavioral treatment of insomnia versus an information-only
group (Germain, Richardson, Stocker, et al., 2014). Both interventions were associated with
clinically significant lower levels of insomnia, with no statistically significant difference between
groups (SMD –0.46; CI –1.16, 0.24; one RCT). There were no significant differences in PTSD
symptom changes between groups, and AEs were not reported.
Another study evaluated seven days of music relaxation at desired bedtime compared with
seven days of muscle relaxation therapy at desired bedtime (Blanaru et al., 2012). There was
improvement in sleep for both, with no significant difference between the two interventions
(SMD –0.42; CI –1.25, 0.41; one RCT). PTSD results (other than sleep) and AEs were not
reported.
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One study compared two sessions of sleep-focused mind-body bridging with an active sleep
education control (Nakamura et al., 2011) and found that sleep disturbance decreased in both
groups (SMD 0.41; CI –0.13, 0.95; one RCT). Self-reported PTSD symptoms lessened in mindbody bridging, while they remained unchanged in the control; AEs were not reported. Another
study compared the medications nefazodone and sertraline and found that there was improvement
in sleep without a statistically significant difference between groups in sleep (SMD –0.03;
CI –0.85, 0.79; one RCT) or PTSD measures (McRae et al., 2004). Several AEs were found in
both groups, including, most commonly, headache, drowsiness, insomnia, and restlessness; there
were no significant differences between groups for any of the AEs.
One study compared treatment with three different doses of MDMA combined with
psychotherapy and reported that sleep quality was improved for all groups (Mithoefer et al.,
2018). The higher doses had significantly greater decreases in PTSD symptom severity. The
number of participants reporting at least one treatment-emergent AE was similar across groups:
six of seven (86 percent) in the 30 mg and 75 mg groups, and eight of 12 (67 percent) in the
125 mg group. The most frequently reported treatment-emergent AEs were psychiatric symptoms.
There were four serious AEs, including suicidal ideation and major depression in one participant,
appendicitis, and an acute increase in cardiac symptoms.
One study compared different components of mindfulness, including body scan mindfulness,
meditation to slow breathing with a biofeedback device, mindful awareness with an intention to
slow the breath, or sitting quietly (Wahbeh et al., 2016). There were no between-group differences
in sleep quality, but modest within-group improvement in the lessening of PTSD symptoms. AEs
were not reported.
A study comparing transcendental meditation with psychotherapy found that the meditation
group improved significantly in measures of insomnia (SMD –4.25; CI –6.25, –2.26) and PTSD,
whereas the psychotherapy group showed no significant improvement. AEs were not reported
(Brooks and Scarano, 1985).
A dose response trial combining psychotherapy with different doses of MDMA found that
the groups with active doses of medication (100 mg and 125 mg) had larger improvements in
sleep via PSQI scores (SMD 0.07; CI –0.87, 1.0) and PTSD via CAPS scores, than the 40 mg
comparison group. There were no drug-related AEs reported (Ot’alora G et al., 2018).
A study comparing EMDR, REM desensitization and a no-therapy control group found
significantly greater improvements in sleep quality, duration, and total sleep quality score per the
PSQI in the REM desensitization group (SMD 1.34; CI 0.29, 2.38). In addition, PTSD symptoms
such as intrusive thoughts were significantly more likely to lessen with REM desensitization
(Ahmadi et al., 2015). AEs were not reported.
A study of nocturnal olfactory stimulation found that those receiving the pleasant odor
during sleep via nasal clip had greater sleep improvement with lower negative dream intensity
compared with baseline (SMD 0.16; CI –0.77, 1.09). PTSD outcomes were not evaluated, and
there were no AEs (Schäfer et al., 2019).
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A study comparing ART with attention control found significantly greater reductions in
PTSD symptoms and sleep changes per the PSQI (SMD –0.54; CI –1.12, 0.05) with the former.
AEs were described as rare and not serious (Kim et al., 2013).
A trial of IRT combined with CBT-I compared with CBT-I alone found significant
improvement in sleep, including reduction in nightmare frequency (SMD –0.06; CI –0.51, 0.39),
but the addition of IRT did not confer any advantage over CBT-I alone. The treatments did not
produce significantly different effects for PTSD symptoms per the PCL-M, and there were no
study-related AEs (Harb, Cook, et al., 2019).
A study evaluating whether adding sleep interventions such as CBT-I and IRT to prolonged
exposure therapy improves treatment response found that the combination led to greater
improvements in sleep efficiency (SMD –1.72; CI –3.11, –0.32) and other sleep symptoms.
Daytime PTSD symptom lessening did not reach statistical significance. AEs were not reported
(Walters et al., 2019).
A trial comparing prazosin, hydroxyzine, and placebo found greater improvement in sleep
and nightmares with either of the medications and with the greatest improvement in the prazosin
group (SMD –0.93; CI –1.45, –0.41). PTSD symptom lessening was related to improvement in
sleep. AEs such as nausea, dry mouth, gastrointestinal difficulties, and headaches were reported
at the beginning of the study but were no longer being reported by the end. The authors noted
that blood pressure was not an issue (Ahmadi et al., 2015).
Indirect Comparisons

The substantial amount of identified heterogeneity shown in section KQ1 indicates that
differences between studies should be explored, including intervention features given the large
range of studies included in this review. Regarding intervention features, we first differentiated
interventions that specifically targeted sleep before exploring other potential effect modifiers.
Sleep as an Intervention Target

As prespecified in the protocol, we were particularly interested in the question of whether
interventions specifically targeting sleep were markedly better in improving sleep outcomes than
other PTSD interventions. We did not identify a head-to-head trial that specifically compared an
intervention that targeted sleep with one that did not have this component.
Meta-regression across studies indicated that effects on sleep differ between studies targeting
sleep and those that do not (p = 0.03). Consequently, we conducted subgroup analyses to
document the differential effects. Both subgroups included a range of different interventions.
Interventions specifically targeting sleep included sleep symptom medication and behavioral
sleep hygiene interventions, as well as a range of psychotherapy approaches. Figure 3.19 shows
all studies that explicitly targeted sleep—that is, those in which improving sleep was specifically
mentioned as an intervention goal.
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Figure 3.19. Interventions Targeting Sleep

The results for the studies targeting sleep directly showed clear improvements in sleep
(SMD –0.78; CI –1.12, –0.44; 24 RCTs). With few exceptions, individual studies reported
positive results. Heterogeneity in this subgroup was still considerable (I2 81 percent), but there
was no indication of publication bias (Begg p = 1, Egger p = 0.75).
Interventions that did not specifically target sleep, including trauma-focused interventions,
also showed improvements, as Figure 3.20 indicates, but effects were less pronounced.
The studies that evaluated interventions not specifically targeting sleep also reported
improved outcomes for sleep compared with a passive control group (SMD –0.36; CI –0.54,
–0.17; 25 RCTs); however, the effect is statistically significantly smaller than in interventions
targeting sleep. The subgroup of studies evaluating interventions not specifically directed at
sleep still shows heterogeneity (I2 62 percent), but there was no evidence of publication bias
(Begg p = 0.15, Egger p = 0.16).
As a sensitivity analysis, we also evaluated studies reporting the most commonly used sleep
measure, the PSQI. The difference in sleep results between the intervention subgroups was also
indicated when restricted to studies using the PSQI (p = 0.03). The effect was specific to sleep
outcomes. We did not detect differences in PTSD outcomes (SMD –0.71; CI –1.12, –0.29; 17
RCTs; versus SMD –0.35; CI –0.54, –0.16; 27 RCTs; p = 0.09) or AEs (RR 1.03; CI 0.74, 1.41;
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Figure 3.20. Interventions Not Targeting Sleep

six RCTs; versus RR 1.57; CI 1.01, 2.45; 9 RCTs; p = 0.9). Nonetheless, the difference between
interventions should be interpreted with caution because it is based on an indirect comparison
across studies and not direct evidence from head-to-head trials.
Type of Therapy

We also explored whether the type of intervention is systematically associated with treatment
effects on sleep. Studies evaluated a large range of different intervention approaches, including
PTSD symptom medication, sleep symptom medication, psychotherapy, sleep hygiene training,
and CAM interventions. A meta-regression differentiating intervention categories indicated that
sleep psychotherapy studies reported larger effects on sleep than other interventions (sleep
psychotherapy, p = 0.02) while there was no systematic difference for others (sleep medication,
p = 0.59; PTSD symptom medication, p = 0.33; PTSD symptom psychotherapy, p = 0.56). The
effect was specific to the sleep outcome and not PTSD outcomes (sleep psychotherapy, p = 0.21;
sleep medication, p = 0.90; PTSD symptom medication, p = 0.49; PTSD symptom psychotherapy,
p = 0.99). These therapies evaluated brief behavioral treatment of insomnia, CBT-I, nightmare
therapy, sleep-focused mind-body bridging, combined CBT-I and IRT, and sleep and nightmare
management treatment.
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Although we included eight studies evaluating sleep-focused interventions (Germain, et al.,
2014; Talbot, et al., 2014; Margolies, et al., 2013; Thunker, et al., 2012; Nakamura, et al., 2011;
Ulmer, et al., 2011; Cook, et al., 2010; Harb, et al., 2019){#8382}), only four reported sufficient
detail to allow computing effect sizes. Effects for sleep are shown in Figure 3.21.
Figure 3.21. Sleep-Targeted Psychotherapy Interventions

The results for the psychotherapy studies targeting sleep showed a large effect size (SMD –
1.40; CI –2.40, –0.40; four RCTs). All studies reported positive results, but effect sizes varied
considerably. Heterogeneity in this subgroup was reduced, but still substantial (I2 61 percent);
there was no indication of publication bias (Begg p = 0.33, Egger p = 0.58). All studies with data
reported on the ISI. The effect estimate was equally large (SMD –1.45; CI 2.28, –0.63, four
RCTs), with moderate heterogeneity (I2 43 percent) and no indication of publication bias (Begg
p = 0.75, Egger p = 0.73). Only two studies reported on the PSQI and, although both positive,
estimates varied substantially. Hence, it was not possible to determine that a meaningful pooled
effect was not statistically significant (SMD –1.10; CI –7.15, 4.95); heterogeneity was average
(I2 52 percent).
We also determined whether AEs are more common in one of the intervention categories. A
meta-regression indicated that PTSD medication studies (p = 0.03) reported more AEs than other
interventions, but not all studies contributed to the analysis; for example, the psychotherapy
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studies focusing on sleep did not report AE data. Calculating the effect of AEs in PTSD
medication studies did not show a statistically significant difference between intervention and
control groups (RR 2.28; CI 0.47, 11.08; three RCTs). We did not detect heterogeneity.
Full details of the interventions and the study results are documented in the evidence table in
Appendix B.
KQ1b. Do the Effects Differ by Trauma Type?
We also explored whether effects on sleep differ by trauma type, and we differentiated
studies in patients with military trauma. The included studies assessed PTSD in a variety of
samples, including 40 studies in active military or veteran samples. A meta-regression did not
indicate systematic differences associated with trauma origin (p = 0.35) for sleep outcomes.
Furthermore, we also found no systematic differences by trauma type for PTSD outcomes
(p = 0.45). However, the outcome for the number of patients with AEs was borderline different
(p = 0.06), suggesting that while there was no difference in the number of events between control
and intervention groups for military trauma studies, other studies reported more AEs in the
intervention studies. The lack of difference should be interpreted with caution, however, because
other intervention or participant features (i.e., residual heterogeneity) may mask the effect.
KQ1c. Do the Effects Differ by Treatment Setting and Modality?
We identified one study comparing two treatment modalities; all other analyses were based
on indirect comparisons.
Direct Evidence from Head-to-Head Trials

One study compared CBT-I via in-person treatment with telehealth treatment (Barilla et al.,
2018). The study found a difference in the frequency of nightmares (SMD –0.42, CI –0.84,
–0.01; one RCT). There was no difference for PTSD (SMD 0.33, CI –1.99, 1.99; one RCT) and
the number of patients with AEs (SMD 0.33, CI –1.99, 1.99; one RCT).
Indirect Comparisons Across Studies

In indirect comparison, differentiating specialty care from primary care interventions did not
indicate statistically significant differences between the modalities across studies (p = 0.76).
Similarly, outpatient intervention studies did not report systematically different treatment results
than inpatient treatment studies (p = 0.33). Finally, we also did not identify systematic differences
on sleep outcomes comparing individual and group approaches (p = 0.95).
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4. Discussion

This systematic review has identified all RCTs that evaluated interventions for patients with
PTSD and that reported the effects on sleep, regardless of whether sleep had been assessed as a
primary or secondary outcome. We identified a large number of RCTs, and across studies and
interventions found a medium effect on sleep outcomes in PTSD patients.

Summary of Findings
Table 4.1 shows the treatment effect sizes and summarizes the quality of evidence. The main
question the review aimed to address was what the effects of interventions aimed at improving
sleep or lessening other PTSD symptoms had on sleep outcomes. Overall, the available evidence
suggests that interventions have positive effects on sleep—in particular, interventions specifically
targeting sleep, such as sleep-focused psychotherapy. The effect size on sleep quality was
moderate, and improvements on known scales ranged between a reduction of 1.7 points for the
PSQI and 0.9 points on the CAPS sleep item. Effects were also shown for insomnia, translating
to a 3.8-point difference on the ISI, showing lower levels of insomnia. Finally, effects were also
documented for nightmares, and the results for the CAPS nightmare item was a 0.8-point
difference. However, for all results on sleep, we downgraded the quality of evidence for
heterogeneity. Effect estimates varied widely across studies and intervention, and we were
unable to identify more homogenous subgroups.
We also found improvement on PTSD measures; Table 4.1 shows effect estimates for
summary analyses and individual measures. The table includes both measure-independent effects
(SMDs) as well as actual MDs where results could be translated into effects for known scales.
The quality of evidence varied, but was high for improvements on the PCL; however, it should
be noted that the effect estimates are limited to studies reporting on sleep. With few exceptions,
observed AEs were comparable between the intervention and control groups. Participants in the
intervention groups were not generally more likely to experience AEs, but patients reported more
incidences of diarrhea and of drowsiness or somnolence. The quality of evidence was downgraded
for imprecision or study limitation.
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Table 4.1. Quality of Evidence and Summary of Findings

KQ
Comparison
Outcome

Number of
RCTs and
Participants

Reasons for
Downgrading or
Upgrading
Quality

Findings:
Direction/
Magnitude of
Effect

Absolute
Risk
Differences

GRADE
Evaluation

KQ 1
Interventions versus passive comparator
Sleep

49 RCTs
N = 2,932

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.56
(CI –0.75, –0.37)
favoring the
intervention

not applicable
(NA)

Medium

PSQI

29 RCTs
N = 1976

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.51
(CI –0.76, –0.25)
favoring the
intervention

MD –1.72
(CI –2.47, –
0.96)

Medium

CAPS sleep item

7 RCTs
N = 364

Downgraded by 1
for inconsistency
(substantial
heterogeneity),
and by 1 for study
limitations

SMD –0.51
(CI –0.96, –0.06)
favoring the
intervention

MD –0.91
(CI –1.76,
–0.05)

Low

Insomnia

17 RCTs
N = 751

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.65
(CI –1.01, –0.28)
favoring the
intervention

NA

Medium

ISI

10 RCTs
N = 387

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.73
(CI –1.36, –0.11)
favoring the
intervention

MD –3.75
(CI –6.58,
–0.93)

Medium

Nightmares

15 RCTs
N = 1,200

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.56
(CI –0.99, –0.12)
favoring the
intervention

NA

Medium

CAPS nightmare item

12 RCTs
N = 1,021

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.55
(CI –0.94, –0.17)
favoring the
intervention

MD –0.83
(CI –1.53,
–0.14)

Medium

PTSD

44 RCTs
N = 2,563

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.48
(CI –0.67, –0.29)
favoring the
intervention

NA

Medium

CAPS

17 RCTs
N = 1,275

Downgraded by 1
for inconsistency
(substantial
heterogeneity)
and by 1 for study
limitations

SMD –0.38
(CI –0.64, –0.13)
favoring the
intervention

MD –7.75
(CI –12.1,
–3.4)

Low

PCL

11 RCTs
N = 425

None

SMD –0.50
(CI –0.81, –0.19)
favoring the
intervention

MD –7.01
(CI –11.35,
–2.68)

High

Number of patients
with AEs

15 RCTs
N = 1004

None

No difference:
RR 1.17 (CI 0.91,
1.49)

NA

High
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KQ
Comparison
Outcome

Number of
RCTs and
Participants

Reasons for
Downgrading or
Upgrading
Quality

Findings:
Direction/
Magnitude of
Effect

Absolute
Risk
Differences

GRADE
Evaluation

Headache

7 RCTs
N = 886

Downgraded by 1
for study limitation
(very few studies
assessed the
effect)

No difference:
RR 1.10 (CI 0.76,
1.57)

NA

Medium

Nausea

7 RCTs
N = 1,026

None

No systematic
difference: RR 1.40
(CI 0.81, 2.44)

NA

High

Diarrhea

5 RCTs
N = 947

Downgraded by 1
for imprecision
(relative and
absolute risk
come to different
conclusions about
the effect)

RR 1.78 (CI 1.15–
2.76), indicating
more events in the
intervention groups

Absolute risk
reduction
0.08
(CI –0.02,
0.18)

Medium

Fatigue

5 RCTs
N = 493

Downgraded by 2
for inconsistency
(substantial
heterogeneity)
and imprecision
(very large
confidence
interval for
summary effect
estimate)

No difference:
RR 1.50 (CI 0.27,
8.44)

NA

Low

Dry mouth

4 RCTs
N = 596

Downgraded by 1
for inconsistency
(substantial
heterogeneity)

No systematic
difference: RR 1.24
(CI 0.29, 5.31)

NA

Medium

Lightheadedness

7 RCTs
N = 533

None

No systematic
difference: RR 1.37
(CI 0.93, 2.00)

NA

High

Drowsiness/
somnolence

11 RCTs
N = 1,016

Downgraded by 1
for study
limitations

More incidences in
the intervention
groups: RR 1.33
(CI 1.10, 1.60)

Absolute risk
reduction
0.04 (CI 0.00,
0.09)

Medium

Meta-regression:
intervention target
sleep (sleep, PTSD,
AEs)

49 RCTs

Downgraded by 2
for indirectness

Interventions
targeting sleep
reported larger
effects on sleep
outcomes (p = 0.03)
but not on other
outcomes

NA

Low

Meta-regression: type
of intervention (sleep,
PTSD)

49 RCTs

Downgraded by 2
for indirectness

Sleep psychotherapy
studies reported
larger effects on
sleep than other
interventions
(p = 0.02) but not
on PTSD

NA

Low

KQ1a
Type of intervention
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KQ
Comparison
Outcome
Meta-regression: type
of intervention (AEs)

Number of
RCTs and
Participants
49 RCTs

Reasons for
Downgrading or
Upgrading
Quality
Downgraded by 3
for indirectness
and study
limitations

Findings:
Direction/
Magnitude of
Effect
PTSD medication
studies reported
more AEs than
other interventions
(p = 0.03), but the
subgroup of sleep
psychotherapy did
not provide AE data

Absolute
Risk
Differences

GRADE
Evaluation

NA

Very low

NA

Medium

SMD –0.37
(CI –0.54, –0.17)
favoring the
intervention

NA

Medium

Sleep management interventions versus passive comparator
Sleep

24 RCTs
N = 1,095

Downgraded by 1
for inconsistency
(considerable
heterogeneity)

SMD –0.78
(CI –1.12, –0.44)
favoring the
intervention

Other (not sleep-targeted) interventions versus passive comparator
Sleep

25 RCTs
N = 1,837

Downgraded by 1
for inconsistency
(substantial
heterogeneity)

Sleep psychotherapy versus passive comparator
Sleep

4 RCTs

Downgraded
by 2 due to
heterogeneity and
imprecision

SMD –1.40
(CI –2.40, –0.40)
favoring the
intervention

NA

Low

ISI

4 RCTs

Downgraded
by 2 due to
heterogeneity and
imprecision

SMD –1.45
(CI –2.28, –0.63)
favoring the
intervention

MD –6.44
(CI –10.15,
–2.72)

Low

PSQI

2 RCTs

Downgraded
by 3 due to
heterogeneity and
imprecision

SMD –1.1
(CI –7.15, 4.95)
favoring the
intervention

MD –4.33
(CI –26.84,
18.17)

Very low

PTSD psychotherapy versus passive comparator
AEs

3 RCTs

Downgraded by 2
due to imprecision
and study
limitations

No systematic
difference:
RR 2.28 (CI 0.47,
11.08)

NA

Very low

49 RCTs

Downgraded by 2
for indirectness
and 1 for
inconsistency
(residual
heterogeneity may
mask effect)

No systematic
difference between
intervention types

NA

Very low

49 RCTs

Downgraded by 2
for indirectness
and 1 for study
limitation (setting
unclear)

No systematic
difference between
setting types

NA

Very low

KQ1b
Trauma Type
Meta-regression:
trauma type

KQ1c
Setting Type
Meta-regression:
specialty versus
primary care
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KQ
Comparison
Outcome

Number of
RCTs and
Participants

Reasons for
Downgrading or
Upgrading
Quality

Findings:
Direction/
Magnitude of
Effect

Absolute
Risk
Differences

GRADE
Evaluation

Meta-regression:
outpatient versus
inpatient care

49 RCTs

Downgraded by 2
for indirectness
and 1 for study
limitation (setting
unclear)

No systematic
difference between
setting types

NA

Very low

Meta-regression:
individual versus
group treatment

49 RCTs

Downgraded by 2
for indirectness
and 1 for
inconsistency
(residual
heterogeneity
may mask effect)

No systematic
difference between
setting types

NA

Very low

We analyzed the effect of a number of intervention features, including whether an
intervention specifically targeted sleep. We found positive effects on sleep across all
interventions, including those that did not specifically address sleep. However, across studies,
reported treatment effects were statistically significantly larger in studies that specifically
targeted sleep—in particular, sleep-focused psychotherapy. The differences in effects should be
interpreted with caution, however, as they are not based on direct, head-to-head comparisons
but indirect comparisons across studies. We explored prespecified subgroups and conceptual
differences in interventions, such as the use of psychotherapy suggested by content experts. We
acknowledge that exploring intervention subgroups has increased the statistical probability of
finding these differences between groups by chance. We did not identify other systematic
differences on effects based on intervention features, and it is difficult to detect study-level
moderators in the presence of residual heterogeneity in such a broad data set (Hempel et al.,
2013).
Other questions addressed whether the effect on sleep differs by trauma type. For this
question we did not find that differentiating between military and nonmilitary trauma origins
revealed systematic differences in treatment effects.
Regarding the question of whether the effects differ by treatment setting and modality, we
were unable to detect systematic effects. Treatment estimates did not differ by setting, such as
inpatient or outpatient or treatment in specialty or primary care. We also did not find differences
by modality, such as whether the patient was treated in individual versus group therapy. However,
all results should be interpreted with caution, and the quality of evidence was low or very low for
the absence of differences because the results were based on indirect comparisons across studies.
Only one study provided a direct comparison by comparing in-person treatment and telehealth
treatment, but the study did not show a significant difference between modalities.
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Results in the Context of Other Reviews
There have been several reviews of various aspects of sleep disturbances in PTSD, but there
are few that are not limited by treatment type, population, or type of sleep symptom. In addition,
few of the reviews found were truly systematic and are therefore not discussed here. We
identified only one systematic review that was restricted to robust study designs—that is, RCTs.
The authors of that review searched for RCTs published between 1985 and 2014 and found
14 RCTs of treatment for sleep disorders in patients with PTSD. They found that, although
selective serotonin reuptake inhibitors (SSRIs) were effective in lessening PTSD global
symptoms, they showed a variable and modest effect on sleep disorder symptoms. They also
found that CBT targeted to sleep and/or the use of prazosin have been more successful in treating
insomnia and nightmares in PTSD than other classes of medications (Mohsenin and Mohsenin,
2014). The first review of the efficacy of sleep medication in PTSD was published in 2006,
searching papers published after 1980. This involved open-label and case studies, and only five
of the 48 articles reviewed involved placebo-controlled studies. Studies included adults and
children. The authors concluded that open-label and case studies suggested efficacy for some
antidepressants, anticonvulsants, and atypical antipsychotics. The placebo-controlled studies
showed promising results for olanzapine and prazosin (Van Liempt, Vermetten, et al., 2006). A
further review concluded that, from the treatments available, CBT techniques appeared to be the
most successful and likely had fewer drawbacks. In addition, those treatments that combined
treatment for nightmares with treatment for insomnia were the most beneficial (Lamarche and
De Koninck, 2007). Finally, one review that searched for articles published between January
2011 and April 2012 found that CBT was at least as effective as pharmacological treatment in
the short term and more enduring in beneficial effects. They concluded that pharmacotherapy
was an important treatment choice for PTSD sleep disturbances as an adjunct to CBT when CBT
is ineffective or not available or the patient declines it (Schoenfeld, DeViva, and Manber, 2012).

Implications for Practice and Research
PTSD is a serious and debilitating disorder that can have a devastating impact on those
affected by it and their families, as well as broader societal consequences, including increased
risk of mental and physical health morbidity, high medical costs, poor work performance,
familial discord, crime, unemployment, and suicide risk (Boscarino, 2006; Kessler, 2000;
Reynolds et al., 2016; Smith, Schnurr, and Rosenheck, 2005; Taft et al., 2007). Active duty
military and veterans are a high-risk group for experiencing PTSD, and therefore, effectively
treating PTSD and its associated symptoms is not only a public health imperative but also critical
to national security.
Sleep disturbances, including insomnia, nightmares, and daytime sleepiness, are common
reactions to stress and trauma and are, in fact, cardinal symptoms of PTSD. Notably, sleep
disturbances are not only symptoms of PTSD; longitudinal evidence further demonstrates that
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sleep problems can predict the development of PTSD as well as other mental health disorders
(Gehrman, Seelig, et al., 2013; Hoge et al., 2008; McLay, Klam, and Volkert, 2010; Van Liempt,
Van Zuiden, et al., 2013; Wallace et al., 2011; Wright et al., 2011). In addition, sleep problems
are known to be among the most intractable symptoms of other mental health conditions and,
left untreated, they can predict poor treatment response or relapse to otherwise effective mental
health treatment (Manber et al., 2008; Troxel, Kupfer, et al., 2012). Therefore, there is increasing
recognition of the need for empirically supported treatments that target sleep disturbances in
service member populations, regardless of whether such disturbances are the primary disorder or
comorbid with other conditions, such as PTSD.
Our results provide strong evidence that both general treatments focused on PTSD therapy
and treatments specifically targeting sleep do, in fact, improve sleep. However, interventions that
specifically target sleep symptoms may demonstrate a greater benefit on sleep than non-sleepfocused interventions. Our review is based on an unbiased sample of studies that reported on
sleep outcomes regardless of whether sleep was a primary outcome of each study or authors
highlighted the effects on sleep. Our search strategy enabled us to gather all the available
evidence to determine the effects on sleep. Although effects were positive across interventions,
we also found that studies specifically targeting sleep reported larger effect sizes for sleep
outcomes. We tested the robustness of the result by comparing it with other outcomes
(PTSD and AEs) and found the effect to be specific to sleep outcomes.
However, despite the large number of existing studies, we only found unique dyads of
comparisons; and no intervention and comparator combination was replicated in another,
independent, sample. For future research it would be helpful to collect more comparative
effectiveness information to guide practitioners and patients.
We showed sleep improvements across all intervention types; however, interventions
specifically targeting sleep tended to report larger effects on sleep than did other interventions—
in particular, sleep-focused psychotherapy. This finding is important, as it suggests that
specifically targeting sleep disturbances may benefit treatment outcomes. Furthermore, given
that sleep disturbances are often considered less stigmatizing symptoms than mental health
symptoms and that many of the treatments for PTSD are poorly tolerated by patients (e.g.,
exposure therapy), these findings suggest that prioritizing sleep treatment may foster treatment
compliance and improve the therapeutic alliance. In other words, treating the sleep problems
may serve as a gateway to successful treatment for other comorbidities, including PTSD.
We also found positive effects of the interventions, both pharmacological and behavioral
(designed to affect the actions that people take toward greater health), on PTSD measures other
than sleep, and other than interventions focused on sleep. We did not find superiority of
pharmacological interventions over behavioral interventions, which is important given the
potential for adverse side effects—particularly those associated with pharmacological
interventions. In the reviewed studies, AEs were fairly minimal with the exception of diarrhea
and drowsiness, and the rate of AEs did not differ between intervention and control groups.
Nevertheless, considering side effect profiles, including drowsiness or gastrointestinal distress,
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is salient when examining treatment strategies to be used among active duty populations with the
goal of avoiding compromising operational readiness. Furthermore, effects on sleep were not
systematically different based on the type of trauma (i.e., military versus nonmilitary trauma),
which suggests that sleep disturbances, regardless of trauma exposure, are an important target of
intervention. We also detected no systematic treatment difference based on setting or modality;
however, there was limited research focusing on telehealth strategies, which may be important
for the scalability of interventions. Notably, the lack of observed systematic differences should
be interpreted with caution, as they are based on indirect comparisons across studies rather than
head-to-head comparisons.
Although this review identified several treatments with demonstrated efficacy, in terms of
behavioral treatments two treatments in particular, CBT-I and IRT for nightmares, have received
the most robust support and target two of the most common types of sleep disturbances experienced
by active duty service members and veterans. Unfortunately, there remain significant gaps
between guidelines from scientific studies and current practices in the military health system. In
particular, pharmacological therapies (i.e., “sleep aids” and other medications) continue to be the
frontline treatment prescribed by many providers (Schmitz, Browning, and Webb-Murphy,
2009), though the evidence from this review does not suggest superiority of pharmacological
treatments over behavioral ones, and there is a higher potential for AEs and side effects
associated with pharmacological interventions.
The dissemination of efficacious behavioral therapies to address sleep disturbances in the
context of PTSD or as a “primary” disorder is also lacking, largely as a result of a critical
shortage of trained providers in behavioral sleep medicine techniques and relatively low provider
awareness of the efficacy of these programs. However, a number of efforts are underway to
address these shortages, including hiring a greater number of qualified behavioral health
specialists; creating more clinical training opportunities; expanding treatment delivery options
beyond specialty health care clinics, including primary care settings (Goodie et al., 2009; Troxel,
Germain, and Buysse, 2012); and developing telehealth and app-based treatment modalities.
The results of this systematic review demonstrate that sleep disturbances are key, modifiable
symptoms that are highly salient in the context of PTSD and are promising treatment targets
across a variety of treatment modalities and settings. Given that healthy sleep is vital for mental
and physical health, operational readiness, and performance, and that untreated sleep problems
can predict the onset and exacerbation of mental health symptoms, including PTSD, these
findings suggest that clinicians and policymakers should consider treating sleep disturbances as
a critical factor in the armament of strategies to reduce the public health burden of PTSD.
As for clinical practice, though PTSD treatments may be effective for sleep outcomes, patient
needs and preferences must be taken into account. Certain patients may feel most comfortable
with treatments directly addressing their sleep symptoms, particularly if these symptoms are the
most distressing or causing the greatest issues in ability to function. On the other hand, some
research suggests that sleep disturbances are experienced as less stigmatizing when compared
with PTSD or mental health symptoms and therefore may serve as a gateway toward increasing
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acceptability of other treatments, such as exposure therapy (Troxel, Shih, et al., 2015). Toward
that end, an important avenue for future inquiry would be to evaluate different treatment
algorithms, including “stepped approaches” to treatment—for example, determining whether
there is greater symptom reduction when initially targeting sleep disturbances, followed by
PTSD symptoms, or vice versa. Future research is also needed to address issues concerning
access to treatment, including applications of telehealth approaches, particularly for individuals
in rural areas or who otherwise do not have access to specialty-trained providers in evidencebased PTSD and/or sleep treatment.

Limitations
The studies represented in this review allow an unbiased effect of PTSD intervention on
sleep outcomes. The review was purposefully restricted to RCTs, a robust study design that
allows strong evidence statements. However, the research also shows that many different
interventions are being tried to lessen PTSD symptoms, and for many interventions only a very
small number of trials exists. Interventions may be supported with other study designs, but that
evidence was outside the scope of this review. We grouped interventions by prespecified
subgroups and based on conceptual differences in approaches but acknowledge that other
categorizations are possible and may be equally valid.

Conclusion
Sleep disturbances, including insomnia, nightmares, and daytime sleepiness are common
reactions to stress and trauma, and are cardinal symptoms of PTSD. In this comprehensive and
systematic review of interventions aimed at improving sleep or lessening other PTSD symptoms
with results on sleep outcomes in patients with PTSD, we found an overall positive treatment
effect on sleep. We showed sleep improvements across all intervention types; however,
interventions specifically targeting sleep—in particular, sleep-focused psychotherapy
approaches—tended to report larger effects on sleep than other interventions. While based on
indirect comparisons, this finding is important, as it suggests that targeting sleep disturbances
specifically may benefit treatment outcomes and prioritizing sleep treatment may improve the
therapeutic alliance. More comparative effectiveness studies are needed to confirm systematic
differences between intervention approaches. Throughout, treatment effect estimates varied, and
heterogeneity in study results was substantial. However, effects on sleep were not systematically
affected by whether trauma was military or nonmilitary in origin. In addition, we detected no
systematic differences of treatment settings and modalities, but these results should be
interpreted with caution, as they are also based on indirect comparisons.
The results of this systematic review demonstrate that sleep disturbances are key, modifiable
symptoms that are highly salient in the context of PTSD and are promising treatment targets
across a variety of treatment modalities and settings.
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Appendix A. Search Strategy

Search for Individual Studies
Allied and Complementary Medicine Database
English; inception (1985)–October 23, 2019
Su (“STRESS DISORDERS POST TRAUMATIC”) OR ti (PTSD OR “post traumatic stress”
OR “post-traumatic stress” OR “posttraumatic stress”) OR ab(PTSD OR “post traumatic stress”
OR “post-traumatic stress” OR “posttraumatic stress”)
AND
(“randomized controlled trial” OR “Randomized controlled trials” OR “Randomised controlled
trial” OR “Randomised controlled trials” OR RCT OR “randomized clinical trial” OR
“Randomized clinical trials” OR “randomised clinical trial” OR “Randomised clinical trials”)
Results: 53 – duplicates = 3
Clinicaltrials.gov
English; 1980–October 23, 2019
Status: Completed
Condition or Disease: PTSD OR “post traumatic stress” OR “post-traumatic stress” OR
“posttraumatic stress” OR “post-traumatic stress”
AND
Other terms: sleep OR insomnia OR nightmare
Results: 104 – duplicates = 95
Cochrane Central Register of Controlled Trials
English; 1980–October 23, 2019
PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress”
AND
(“randomized controlled trial” OR “randomized controlled trials” OR “randomised controlled
trial” OR “randomised controlled trials” OR RCT OR “randomized clinical trial” OR
“randomized clinical trials” OR “randomised clinical trial” OR “randomised clinical trials”)
AND
(sleep* OR insomnia* OR nightmare*)
Results: 341 – duplicates = 67
Cumulative Index to Nursing and Allied Health Literature
English; 1980–October 21, 2019
RCT filter
PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress” OR (MH
“Stress Disorders, Post-Traumatic”)
Results: 520 – duplicates = 91
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Embase
English; Embase only, 1980-October 21, 2019
PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress” OR
'posttraumatic stress disorder'/exp
AND
(“randomized controlled trial” OR “randomized controlled trials” OR “randomised controlled
trial” OR “randomised controlled trials” OR RCT OR “randomized clinical trial” OR
“randomized clinical trials” OR “randomised clinical trial” OR “randomised clinical trials”):ab,ti
OR 'randomized controlled trial':de
NOT
‘Systematic review’/exp
Results: 2,685 – duplicates = 1,566
random*:ab,ti OR placebo*:de,ab,ti OR (double NEXT/1 blind*):ab,ti
AND
PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress” OR
'posttraumatic stress disorder'/exp
AND
(sleep* OR insomnia* OR nightmare*)
NOT
‘conference abstract’/it OR ‘conference paper’/it OR ‘systematic review’/de OR ‘meta
analysis’/de
Results: 482 – duplicates with all = 216
PsycInfo
English; 1980–October 21, 2019
PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress” OR DE
“post-traumatic stress”
AND
“randomized controlled trial” OR “randomized controlled trials” OR “randomised controlled
trial” OR “randomised controlled trials” OR RCT OR “randomized clinical trial” OR
“randomized clinical trials” OR “randomised clinical trial” OR “randomised clinical trials” OR
MR clinical trial
NOT
MR Literature Review OR MR Systematic Review OR MR Meta Analysis
Results: 1,439 – duplicates = 833
English; 1980–; academic journals/dissertations
((DE “Treatment Effectiveness Evaluation” OR DE “Treatment Outcomes” OR DE
“Psychotherapeutic Outcomes” OR DE “Placebo” OR DE “Followup Studies” OR placebo* OR
random* OR “comparative stud*” OR (clinical N3 trial*) OR (research N3 design) OR (evaluat*
N3 stud*) OR (prospectiv* N3 stud*) OR ((singl* OR doubl* OR trebl* OR tripl*) N3 (blind*
OR mask*)) ))
AND
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((PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress” OR DE
“post-traumatic stress”))
NOT
((MR Literature Review OR MR Systematic Review OR MR Meta Analysis))
AND
(sleep* OR insomnia* OR nightmare*)
Results: 392 – duplicates = 255
Total, PsycInfo, with all duplicates removed: 1,078
Published International Literature on Traumatic Stress (Now PTSDpubs)
English; 1980–October 21, 2019; scholarly journals
PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress” OR
MAINSUBJECT.EXACT.EXPLODE(“PTSD”)
AND
“randomized controlled trial” OR “randomized controlled trials” OR “randomised controlled
trial” OR “randomised controlled trials” OR RCT OR “randomized clinical trial” OR
“randomized clinical trials” OR “randomised clinical trial” OR “randomised clinical trials”
Results: 1,812 – duplicates = 472
PubMed
English; 1980–October 21, 2019
PTSD OR “post traumatic stress” OR “stress disorders, post-traumatic” [MeSH] OR
“posttraumatic stress”
AND
RCT filter
NOT (trial protocol[ti] OR study protocol[ti])
Results: 1,699
World Health Organization International Clinical Trials Registry Platform
English; 1980–October 23, 2019
Recruiting status set to ALL; then used “results available,” double-checked with “complete”
status
Search #1

Condition: (PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic
stress” OR “post-traumatic stress”) AND (sleep OR insomnia OR nightmare)
Results: zero “results available” (four total)
Search #2

Condition: (PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic
stress” OR “post-traumatic stress”)
AND
Title: (sleep OR insomnia OR nightmare)
Results: ten “results available” (59 total), two unique
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Search #3

Condition: (PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic
stress” OR “post-traumatic stress”)
AND
Intervention: (sleep OR insomnia OR nightmare)
Results: three “results available” (35 total), zero unique
Search #4

Title: (PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress”
OR “post-traumatic stress”)
AND
Condition: (sleep OR insomnia OR nightmare)
Results: ten “results available” (40 total), one unique
Search #5

Title: (PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress”
OR “post-traumatic stress”) AND (sleep OR insomnia OR nightmare)
Results: zero “results available” (15 total)
Total results: 23 – duplicates = three unique citations

Search for Systematic Reviews
Embase
English; Embase only, 1980–October 21, 2019
PTSD OR “post traumatic stress” OR “post-traumatic stress” OR “posttraumatic stress” OR
‘posttraumatic stress disorder’/exp
AND
Systematic review
AND
sleep OR insomnia OR nightmare
Results: 153 – duplicates = 104
PubMed
English; 1980–October 21, 2019
PTSD OR “post traumatic stress” OR “stress disorders, post-traumatic” [MeSH] OR
“posttraumatic stress”
AND
sleep OR insomnia OR nightmare
AND
Systematic review filter
NOT review protocol[ti]
Results: 51 – duplicates = 47
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Appendix B. Evidence Table

Study Details
Abramowitz et al.,
2008
NR (not reported)
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Participants

Intervention/Treatment

Number of patients: arm 1: 16; arm 2: 17; total: 33
Mean age/range (years): 31.7 / 21–40
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: (a) diagnosis of PTSD according
to DSM-IV-TR (APA, 2000) criteria; (b) age range
of 21–40 years; and (c) competence to endorse
informed consent.
Exclusion criteria: evidence of traumatic brain
injury; prescription of hypnotics for the last four
weeks; regular alcohol and cannabis consumption;
prominent depressive symptoms; chronic pain.

Insomnia medication; other:
hypnotherapy
Sleep target
Arm 1: zolpidem (10 mg
QHS for two weeks)
Arm 2: symptom-oriented
hypnotherapy (1.5-hour
sessions, twice weekly for
two weeks)
Duration: arm 1: 14 nights;
arm 2: 1.5-hour sessions per
week for two weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: other behavioral
intervention: hypnotherapy
Outpatient
Specialty care
Individual treatment

Outcomes/Results
Follow-up: one month
Sleep (vs. control)
Morning questionnaire: total sleep time MD 0 (CI –0.46, 0.46)
Morning questionnaire: number of awakenings MD –0.9 (CI –1.48,
–0.32)
Morning questionnaire: quality of sleep MD –0.9 (CI –1.19, –0.61)
Morning questionnaire: morning sleepiness MD 20.2 (CI 12.07, 28.33)
Clinical Global Impression (CGI): quality of sleep, excellent or good
RR 3.316 (CI 1.41, 7.82)
CGI: quality of sleep, fair or poor RR 0.16 (CI 0.04, 0.61)
CGI: change in sleep, improved a lot or somewhat RR 2.872 (CI 1.19,
6.93)
CGI: change in sleep, no change RR 0.378 (CI 0.12, 1.21)
CGI: change in sleep, somewhat or a lot worse RR 0.218 (CI 0.03, 1.77)
CGI: change in amount of sleep, increase RR 1.236 (CI 0.81, 1.88)
CGI: change in amount of sleep, no change RR 1.168 (CI 1, 1.37)
PTSD (vs. control)
Posttraumatic Diagnostic Scale: MD –10.2 (CI –16.61, –3.79)
AEs
NR

Ahmadi et al., 2015
NR
Setting: inpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 16; arm 2: 16; arm 3:
16
Mean age/range (years): 28.9 (7.8) / 22–38
Gender (female): 0%
Diagnostic criteria: diagnosis of PTSD and
depression in all the participants has been
confirmed by a third-party psychologist based on
the Structured Clinical Interview for DSM-III-R, or
SCID (APA, 1987), when available, and a score
greater than 107 on the M-PTSD; trauma type:
military trauma.

Other: medication plus EMDR
or REM desensitization
Sleep target
Arm 1: EMDR
Arm 2: REM densensitization
Arm 3: control
Duration: unclear
Adjunctive treatment: other
required to take SSRI and
second-generation
neuroleptic
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Follow-up: unclear
Sleep (vs. control)
PSQI: sleep quality MD –0.26 (CI –0.41, –0.11)
PSQI: sleep latency MD –0.23 (CI –0.33, –0.13)
PSQI: sleep duration MD –0.15 (CI –0.24, –0.06)
PSQI: sleep efficiency MD –0.06 (CI –0.25, 0.13)
PSQI: sleep disturbance MD –0.05 (CI –0.34, 0.24)
PSQI: sleep medication MD –0.42 (CI –0.7, –0.14)
PSQI: daytime dysfunction MD –0.48 (CI –0.71, –0.25)
PSQI: MD –1.52 (CI –2.18, –0.86)

Study Details

Participants
Inclusion criteria: all participants should be male;
PTSD in the participants must be due to exposure
to military accidents; the range of age in the study
participants should be between 25 and 50 years;
all participants should eagerly give informed
consent to participate; all patients should be under
pharmaceutical therapy with SSRIs and secondgeneration neuroleptic agents.
Exclusion criteria: no satisfactory cooperation with
the research authorities and not adhering to the
research protocol; having simultaneous physical or
psychological problems that interfere with the
study process; an appeal to exit the study from a
participant; and none of the patients should have a
history of therapy with electroconvulsive therapy
(ECT).

Intervention/Treatment
Comparator: no intervention;
other behavioral intervention:
REM desensitization; glasses
that play music during REM,
which subject has been
trained to associate with the
positive in order to desensitize
patient to nightmares
Inpatient
Specialty care
Individual treatment

Outcomes/Results
PTSD (vs. control)
M-PTSD: total score MD –20 (CI –27.37, –12.63)
AEs
NR
Sleep outcome measures: other comparisons
vs. comparator: PSQI: sleep quality MD 0.21(CI 0.05, 0.37)
arm 2 vs. arm 3: PSQI: sleep quality MD –0.47 (CI –0.62, –0.32)
vs. comparator: PSQI: sleep latency MD 0.16 (CI –0.02, 0.34)
arm 2 vs. arm 3: PSQI: sleep latency MD –0.39 (CI –0.55, –0.23)
vs. comparator: PSQI: sleep duration MD 0.33 (CI 0.11, 0.55)
PSQI: sleep duration MD –0.48 (CI –0.68, –0.28)
vs. comparator: PSQI: sleep efficiency MD 0.11 (CI –0.04, 0.26)
arm 2 vs. arm 3: PSQI: sleep efficiency MD –0.17 (CI –0.31, –0.03)
vs. comparator: PSQI: sleep disturbance MD 0.21 (CI –0.1, 0.52)
arm 2 vs. arm 3: PSQI: sleep disturbance MD –0.26 (CI –0.37, –0.15)
vs. comparator: PSQI: sleep medication MD 0.15 (CI –0.21, 0.51)
arm 2 vs. arm 3: PSQI: sleep medication MD –0.57 (CI –0.94, –0.2)
vs. comparator: PSQI: daytime dysfunction MD –0.08 (CI –0.41, 0.25)
arm 2 vs. arm 3: PSQI: daytime dysfunction MD –0.4 (CI –0.74, –0.06)
vs. comparator: PSQI: MD 1.2 (CI 0.42, 1.98)
arm 2 vs. arm 3: PSQI: MD –2.72 (CI –3.29,–2.15)
PTSD outcome measures: other comparisons vs. comparator:
M-PTSD: total score MD 0.6 (CI –8.44, 9.64) arm 2 vs. arm 3:
M-PTSD: total score MD –20.6 (CI –27.8, –13.4)

Ahmadpanah et
al., 2014
NR
Setting: unclear
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 33; arm 2: 33; arm 3:
34; total: 100
Mean age/range (years): 37.64 (5.02) / not reported
Gender (female): 29.41%
Diagnostic criteria: trauma type: serious accident,
illness, or medical procedure; natural or manmade
disasters; war, terrorism, or political violence
(excluding military service members); other
(specify): other
Inclusion criteria: a diagnosis of PTSD according
to the diagnostic criteria of the DSM-IV-TR (APA,
2000); severe sleep disorders; age between 18
and 45 years.

PTSD medication
Sleep target
Arm 1: placebo
Arm 2: prazosin (1 mg per day
before sleep for ten days and
increased to 15 mg per day
for eight weeks)
Arm 3: hydroxyzine (10 mg
per day for ten days and
increased up to 100 mg per
day for eight weeks)
Duration: eight weeks
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Follow-up: end of intervention
Sleep (vs. control)
Sleep duration (hours): MD 1.33 (CI 0.72, 1.94)
Sleep onset latency (minutes): MD –23.06 (CI –36.53, –9.59)
PSQI: sleep quality MD 0.4 (CI 0.04, 0.76)
PSQI: nightmares MD –1.45 (CI –1.94, –0.96)
PSQI: MD –4.82 (CI –5.78, –3.86)
PTSD (vs. control)
MINI: MD –2.03 (CI –2.55, –1.51)
AEs
Nausea: AE subgroup RR 2 (CI 0.19, 21)

Study Details

Participants
Exclusion criteria: further psychiatric comorbidities
such as major depressive disorder, anxiety
disorders, substance abuse (alcohol, drugs),
psychosis and personality disorders; women who
are pregnant or intending to get pregnant or who
were breastfeeding; known physical illness such
as heart disease; adverse experience with
prazosin (hypotension caused by prazosin
injection) or hydroxyzine (two patients were
subsequently excluded from the study because of
symptoms of hypotension due to prazosin); a
sudden dramatic drop of repeatedly and routinely
measured blood pressure.

Intervention/Treatment
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo; other
pharmacological intervention:
hydroxyzine (10 mg per day
for ten days and increased up
to 100 mg per day for eight
weeks)
Specialty care; other care;
psychology section or the
infirmary
Individual treatment

Outcomes/Results
Nausea: two in prazosin group, three in hydroxyzine group, one in
placebo group; control is placebo; control 2 is hydroxyzine intervention
Dry mouth: AE subgroup RR 6.5 (CI 1.59, 26.58)
Dry mouth: 13 in prazosin group, eight in hydroxyzine group, two in
placebo group
Gastrointestinal issues: two in prazosin group, three in hydroxyzine group
Headaches: one in prazosin group, three in hydroxyzine group, one in
placebo group
Headaches: AE subgroup RR 1 (CI 0.07, 15.33)
Sleep outcome measures: other comparisons
vs. comparator: sleep duration (hours): MD 0.71(CI 0, 1.42)
arm 2 vs. arm 3: sleep duration (hours): MD 0.62 (CI –0.08, 1.32)
vs. comparator: sleep onset latency (minutes): MD –8.77
(CI –20.25, 2.71)
arm 2 vs. arm 3: sleep onset latency (minutes): MD –14.29
(CI –25.76,–2.82)
vs. comparator: PSQI: sleep quality MD –0.05 (CI –0.4, 0.3)
arm 2 vs. arm 3: PSQI: sleep quality MD 0.45 (CI 0.16, 0.74)
vs. comparator: PSQI: nightmares MD –0.44 (CI –0.89, 0.01)
arm 2 vs. arm 3: PSQI: nightmares MD –1.01 (CI –1.44, –0.58)
vs. comparator: PSQI: MD –2 (CI –3.04, –0.96)
arm 2 vs. arm 3: PSQI: MD –2.82 (CI –3.74, –1.9)
PTSD outcome measures: other comparisons
vs. comparator: MINI: MD –0.22 (CI –0.65, 0.21)
arm 2 vs. arm 3: MINI: MD –1.81 (CI –2.37, –1.25)

Akuchekian and
Amanat, 2004
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 33; arm 2: 34; total: 67
Mean age/range (years): 39.8 (4.19) 30–50
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma
Inclusion criteria: male veterans, outpatient, of the
Iran-Iraq War, meeting DSM-IV (APA, 1994)
criteria for chronic PTSD, assessed using CAPS;
being treated with psychotropic drugs for at least
six months; having no response to other
medications; and having no kidney disease or
stones.
Exclusion criteria: being highly sensitive to
medication, and not tolerating the drug side effects.

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: topiramate (50–500
mg per day for 12 weeks)
Duration: 12 weeks
Adjunctive treatment:
participants are required to
continue with previous form(s)
of therapy
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment
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Follow-up: end of intervention
Sleep (vs. control)
CAPS: nightmare MD –0.51 (CI –0.85, –0.17)
CAPS: sleep problem MD –0.63 (CI –0.99, –0.27)
PTSD (vs. control)
CAPS: MD –13.87 (CI –18.02, –9.72)
AEs
RR 1.03 (CI 0.15, 6.89)
Two patients dropped out of the topiramate group due to
lightheadedness, dizziness, and sexual dysfunction. Subjects in
the placebo group dropped out owing to hospitalization (2) and lack
of efficacy (1).

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Barilla et al., 2018;
Gehrman,
Bellamy, et al.,
2018
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 46; arm 2: 49; total: 95
Mean age/range (years): not reported/not reported
Gender (female): not reported
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: veterans with current PTSD on
CAPS and an ISI score ≥15.
Exclusion criteria: not reported.

Psychotherapy
Sleep target
Arm 1: CBT-I (in person for
three months)
Arm 2: CBT-I (via
telemedicine for three months)
Duration: three months
Adjunctive treatment: not
reported
Comparator: other behavioral
intervention: CBT-I (via
telemedicine)
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
Nightmare Distress Questionnaire: MD –3.35 (CI –6.54, –0.16)
ISI: decreased statistically significantly for both treatment and control
group between baseline and follow-up

Bartzokis et al.,
2005
NR
Setting: residential
with three-month
outpatient follow-up
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 33; arm 2: 32; total: 65
Mean age/range (years): 51.6 (4.2) / 38–63
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: male subjects in a residential
treatment program for combat-related PTSD; must
meet DSM-IV (APA, 1994) criteria for a principal
diagnosis of PTSD as determined by psychiatric
interview conducted by experienced clinicians; a
score of 65 or higher on CAPS, and have proof of
military service (form DD-214 service record).
Exclusion criteria: current treatment with
antipsychotic medications; psychotropic
antidepressant regimen that has been changed
within six weeks prior to admission to the program,
significant medical illness, physical impairment, or
cognitive impairment that would adversely affect
validity of clinical ratings or capacity to participate
in study; history of seizure disorder that required
treatment; alcohol or substance abuse or
dependence in the past six months; high risk of
suicide or directed violence (as determined by
experienced clinicians based on past history and
admission evaluation). Otherwise, presence of
comorbid disorders or other psychotropic
medications were not exclusionary. Subjects who
changed their psychotropic regimen during the 16week study or were known to have relapsed into
alcohol abuse were dropped from the analysis.

PTSD medication
PTSD target
Arm 1: risperidone (1 mg,
increased to 3 mg QHS for
16 weeks)
Arm 2: placebo
Duration: five-week residential
program followed by a threemonth outpatient follow-up
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo
Other residential with threemonth outpatient follow-up
Specialty care
Individual treatment

Follow-up: three months
Sleep (vs. control)
CAPS D: hyperarousal disturbed sleep MD –1.31 (CI –2.33, –0.29)

61

PTSD (vs. control)
NR
AEs
NR

PTSD (vs. control)
CAPS: total MD –4.4 (CI –7.55, –1.25)
AEs
Add-on treatment with risperidone slowly titrated to a maximum dose
of 3 mg or less was well tolerated by all, but two subjects who were
stabilized on 2 mg, and no clearly significant increases in AEs were
noted in extrapyramidal symptoms, vital signs, or weight by the end of
the 16-week study. Although the risperidone group had a numerically
larger dropout rate, the attrition rate was also not significantly different
between groups.

Study Details

Participants

Intervention/Treatment

Becker et al., 2007
NR
Setting: outpatient
RCT
Funding:
government grant
or contract, private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites:
Multiple
Power calculation:
no

Number of patients: arm 1: 10; arm 2: 18; total: 28
Mean age/range (years): 50.39 (7.46) not reported
Gender (female): 21%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure; war,
terrorism, or political violence (excluding military
service members); military trauma; traumatic grief
or separation (e.g., death of loved one); other
(specify): homicide.
Inclusion criteria: ages 34–62; medically stable;
fulfills the DSM-IV (APA, 1994) criteria for PTSD
determined by CAPS; speaks English; has
completed written informed consent.
Exclusion criteria: ulcers; seizure disorder;
psychosis; bipolar disorder; eating disorders;
pregnancy or lactation; and current drug or alcohol
abuse or dependence.

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: bupropion SR
(100–150 mg, twice daily for
eight weeks)
Duration: eight weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD 2.28 (CI –0.34, 4.9)

Beidel, 2016;
Beidel, Frueh,
Neer, Bowers, et
al., 2019; Beidel,
Frueh, Neer, and
Lejuez, 2017
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 49; arm 2: 43
Mean age/range (years): arm 1: 37.67 (8.51); arm
2: 33.26 (11.31) / NR
Gender (female): 7%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: participants have experienced a
combat-related traumatic event during military
service in Operation Enduring Freedom (OEF),
Operation Iraqi Freedom (OIF), and/or Operation
New Dawn (OND) and believe that they are
suﬀering from PTSD.
Exclusion criteria: acute cardiac diﬃculties
(angina, myocardial infarction, and severe
hypertension), because exposure therapy can be
accompanied by temporary increases in heart rate
and blood pressure (in the latter case, participants
were included only after their physician’s
clearance); comorbid psychotic disorders,
antisocial personality disorder, or substance
dependence. In the case of substance abuse,
participants were included only after their
substance abuse was under control for two weeks.

Other: trauma management
therapy with VRET
PTSD target
Arm 1: trauma management
therapy plus VRET (VRET
three times per week for five
weeks, then both two times
per week for two weeks, then
once per week for ten weeks)
Arm 2: psychoeducation
group plus VRET (VRET three
times per week for five weeks,
then both two times per week
for two weeks, then once per
week for ten weeks)
Duration: 17 weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: other behavioral
intervention: psychoeducation
plus VRET

Follow-up: end of intervention, three months, and six months
Sleep (vs. control)
Sleep duration (from self-monitoring daily behavioral ratings): MD –0.41
(CI –1.26, 0.44)
Nightmares (from self-monitoring daily behavioral ratings): MD –0.04
(CI –0.35, 0.27)
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Outcomes/Results

PTSD (vs. control)
CAPS: MD –4.66 (CI –20.39, 11.07)
AEs
Reported effects (incidence: 10% in either group) were heart pounding,
concentration problems, problem with achieving orgasm, and erectile
dysfunction. Increased appetite was noted only in the placebo group
(30% of respondents). There was a range of effect by bupropion SR
reported in the medication group on ability to achieve orgasm both in a
positive and negative direction. The AE was mostly temporary, occurring
during the midrange visits. By week 8, the symptoms had resolved for
most subjects (four of six). One participant in the medication group was
discontinued from the study per physician instructions due to a
suspected allergic reaction to medication resulting in a rash. Chisquare analyses of the above identified side effect symptoms revealed
no between-group differences.

PTSD (vs. control)
CAPS: MD 13.5 (CI 4.66, 22.34)
AEs
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Outpatient
Specialty care
Group treatment
Beidel, Frueh,
Uhde, et al., 2011
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 18; arm 2: 17; total: 35
Mean age/range (years): arm 1: 58.93; arm 2:
59.76/ NR
Gender (female): 0%
Diagnostic criterion: NR; trauma type: military
trauma.
Inclusion criterion: primary diagnosis of chronic
PTSD.
Exclusion criteria: comorbid diagnosis of
substance abuse or dependence; antisocial
personality disorder; psychosis; cognitive
impairment; severe depression; or significant
cardiac conditions.

Psychotherapy
PTSD target
Arm 1: trauma management
therapy (14 exposure
sessions, then social and
emotional rehabilitation for
14 sessions)
Arm 2: exposure therapy
only (one session of
psychoeducation and
14 sessions of exposure
therapy. Duration: unclear;
14 exposure sessions, then
14 sessions in 12 weeks
Adjunctive treatment: not
reported
Comparator: other behavioral
intervention: exposure therapy
only
Outpatient
Specialty care
Individual treatment

Follow-up: after treatment
Sleep (vs. control)
CAPS: nightmares MD 0.4 (CI –4.69, 5.49)
CAPS: hours of sleep MD 0.1 (CI –0.97, 1.17)

Belleville, 2016;
Belleville, DubéFrenette, and
Rousseau, 2018
Setting: outpatient
RCT
Funding: no
external support or
funding
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 20; arm 2: 22; total: 42
Mean age/range (years): arm 1: 31.45 (10.32);
arm 2: 29.45 (9.05) / not reported
Gender (female): 88.10%
Diagnostic criterion: trauma type: sexual abuse or
assault.
Inclusion criteria: over 18 years of age; able to
understand and speak French; history of
unwanted sexual experience; PTSD diagnosis
according to the DSM-IV-TR (APA, 2000); sleep
complaints, as established by a PSQI score of 5 or
higher and a mean of one or more nightmares per
week for at least one month; psychotropic
medication dosage that has been unchanged for
the past three months (if the participant reports
using a psychotropic medication); and available for
in-person assessments and therapy sessions.

Psychotherapy
PTSD target
Arm 1: CBT (five weekly
telephone calls [five-minute
average duration] to provide
psychological support, followed
by 15 60- to 90-minute weekly
sessions of CBT)
Arm 2: CBT plus IRT (five
weekly 60-minute sessions of
IRT followed by 15 60- to
90-minute sessions of CBT)
Duration: 15 weeks
Adjunctive treatment: other
participants are required to
agree to not make changes to
dose or type of prescribed

Follow-up: one week
Sleep (vs. control)
Nightmare Distress Questionnaire: MD –5.08 (CI –10.28, 0.12)
Nights with nightmares per week: MD –1 (CI –2.13, 0.13)
Other: PSQI, Addendum: MD –2.03 (CI –4.02, –0.04)
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PTSD (vs. control)
CAPS: MD 3.5 (CI –13.22, 20.22)
AEs
NR

PTSD (vs. control)
Modified PTSD Symptom Scale—Self-Report: MD –9.42 (CI –19.87,
1.03)
AEs
NR

Study Details

Blanaru et al.,
2012
NR
Setting: outpatient
Crossover RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Participants

Intervention/Treatment

Exclusion criteria: past or present psychotic
episode, bipolar disorder, or organic mental
disorder (e.g., dementia); current substance use
disorder; sleep apnea diagnosis; use of prazosin
to treat nightmares; currently in treatment for
psychological difficulties; and suicidal thoughts
requiring immediate intervention.

psychotropic medication, not
initiate a new psychotropic
medication, and not receive
any other psychotherapy or
supportive intervention
Comparator: usual care
Outpatient
Specialty care
Individual treatment

Number of patients: arm 1: 13; arm 2: 13; total: 13
Mean age/range (years): 45.7 (11.4) / not reported
Gender (female): 62.5%
Diagnostic criteria: trauma type: war, terrorism, or
political violence (excluding military service
members); military trauma.
Inclusion criteria: meets DSM-IV (APA, 1994)
diagnostic criteria for PTSD, according to the
M-PTSD and CAPS; in good general health and
free of restless legs syndrome, narcolepsy, and
alcohol or other substance abuse for at least three
months; meets the criteria for chronic insomnia
outlined in the DSM-IV (APA, 1994).
Exclusion criteria: NR.

CAM
Sleep target
Arm 1: seven days of music
relaxation at desired bedtime
Arm 2: seven days of muscle
relaxation therapy at desired
bedtime
Duration: seven days
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: music relaxation
at desired bedtime for seven
days

Outcomes/Results

Follow-up: end of intervention
Sleep (vs. control)
Mini Sleep Questionnaire: MD –0.46 (CI –1.32, 0.4) Technion Sleep
Questionnaire: MD 0.07 (CI –0.38, 0.52)
Sleep efficiency: MD 0.9 (CI –8.66, 10.46)
Sleep latency: MD –6.52 (CI –24.83, 11.79)
PTSD (vs. control)
AEs
NR

Outpatient
Specialty care
Individual treatment
Bormann, 2012;
Bormann et al.,
2018
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 2
Power calculation:
insufficient power

Number of patients: arm 1: 84; arm 2: 89; total:
173
Mean age/range (years): arm 1: 49.50 (14.50);
arm 2: 48.30 (14.63) / not reported
Gender (female): 84.97%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: at least 18 years of age and
have had at least one traumatic experience related
to military service; meet DSM-IV-TR criteria for
PTSD (APA, 2000), and meet symptom severity
cutoff scores of ≥45 on CAPS and ≥50 on the
PCL-M. Participants taking medications for PTSD
have been on a stable dosage (ascertained by

CAM
PTSD target
Arm 1: PCT (eight weekly
one-hour sessions)
Arm 2: mantram repetition
therapy (eight weekly onehour sessions)
Duration: eight weeks
Adjunctive treatment:
participants are instructed to
continue taking their
medications as prescribed,
and asked to refrain from
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Follow-up: end of intervention and two months
Sleep (vs. control)
ISI MD –8.39 (CI –16.22, –0.56)
PTSD (vs. control)
CAPS: MD –3.18 (CI –5.81, –0.55)
AEs
Four total AEs; none of these events were attributed to the study itself
(e.g., substance abuse relapse and inpatient detoxification).

Study Details

Brooks and
Scarano, 1985
NR
Setting: unclear
RCT
Funding: private
foundation,
otherprivate
donations from the
Denver community
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Participants

Intervention/Treatment

chart review and self-report) for at least the
previous six weeks and are instructed to continue
taking their medications as prescribed.
Participants are asked to refrain from receiving
other psychotherapy or complementary therapy
during the study.
Exclusion criteria: individuals with severe suicidal
ideation, dementia, schizophrenia spectrum
disorders, or untreated bipolar disorder.
Participants also excluded if they have scored
<25 on the Montreal Cognitive Assessment, >3
(for women) or >4 (for men) on the Alcohol Use
Disorders Identification Test consumption items,
or >6 on the Drug Abuse Screening Test or if they
have practiced complementary therapies (e.g.,
mindfulness or meditation, self-hypnosis,
biofeedback, yoga, tai chi) within the past
six months.

receiving other psychotherapy
or complementary therapy
during the study
Comparator: PCT (a
manualized, supportive,
present-focused
psychotherapy with
demonstrated efficacy for
PTSD that has been used as
an active comparator in other
PTSD trials)
Outpatient
Specialty care; unclear
Individual treatment

Number of patients: arm 1: 8; arm 2: 10;
total: 18
Mean age/range (years): 33.3 / NR not reported
Gender (female): 0%
Diagnostic criterion: not reported; trauma type:
military trauma.
Inclusion criteria: male Vietnam veterans seeking
treatment at the Denver Vet Center.
Exclusion criteria: on major tranquilizers (e.g.,
Haldol, Thorazine), antidepressants (e.g., Nardil,
Elavil, Tofranil) or lithium carbonate (Eskalith);
history of precious psychiatric hospitalizations;
actively suicidal or homicidal; record of inpatient
treatment for alcoholism or drug abuse in the past
year; practicing Transcendental Meditation.

CAM
PTSD target
Arm 1: psychotherapy (weekly
sessions with option of group
or family counseling over
three months)
Arm 2: Transcendental
Meditation (after initial
workshop, patients are
instructed to meditate twice
daily for 20 minutes over three
months, with weekly follow-up
meetings)
Duration: three months
Adjunctive treatment: not
reported
Comparator: psychotherapy
(weekly sessions of individual
psychotherapy with option of
group or family counseling)
Unclear
Specialty care; unclear
Individual treatment
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Outcomes/Results

Follow-up: end of intervention
Sleep (vs. control)
Questions designed by Charles Figley: degree of insomnia MD 2.28
(CI 1.77, 2.79)
PTSD (vs. control)
A measurement of degree of PTSD that was modeled after the
DSM-III (APA, 1980) and which included a subscale of emotional
numbness, designed by Charles Figley: MD –5.06 (CI –8.68, –1.44)
AEs
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Burge, 2011; Kim
et al., 2013
Setting: unclear
RCT
Funding:
Department of
Health and Human
Services / National
Institutes of Health
/ National Center
for Advancing
Translational
Sciences /
University of New
Mexico Clinical
and Translational
Science Center
Randomization at
patient level
Number of sites: 1
Power calculation:
yes (unspecified)

Number of patients: arm 1: 11; arm 2: 11
Mean age/range (years): arm 1: 47.6 (7.7); arm 2:
45.0 (10.0) / 45–66.
Gender (female): 95%
Diagnostic criteria: those with PCL-C scores of at
least 28 and a score of 3 or higher on one or more
individual item (subjects are screened for PTSD
symptoms); trauma type: NR.
Inclusion criteria: age greater than 18 years and
employment as a nurse at the University of New
Mexico Hospital.
Exclusion criteria: inability to participate in the
exercise program; a positive answer to any of the
seven screening questions on the Physical Activity
Readiness Questionnaire, or current use of
systemic glucocorticoid.

Sleep hygiene, CAM
PTSD target
Arm 1: mind-body intervention
(60-minute sessions
semiweekly for eight weeks)
Arm 2: control
Duration: series of 16
standardized, semiweekly
60-minute mind-body
intervention sessions led by
a trained instructor
Adjunctive treatment: not
reported
Comparator: no intervention
Unclear
Specialty care; unclear
Group treatment

Follow-up: end of intervention (eight weeks)
Sleep (vs. control)
Per the text, “During the 8-week program, some participants reported
that they experienced improved sleep.”

Byrne et al., 2017;
Krystal, 2004;
Krystal, Pietrzak,
et al., 2016;
Krystal,
Rosenheck, et al.,
2011; Stefanovics
et al., 2018
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 26
Power calculation:
insufficient power

Number of patients: arm 1: 134; arm 2: 133; total:
267
Mean age/range (years): 54.4 (10.7) / not reported
Gender (female): 3.4%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: at least 18 years old; participated
in a military combat theater; meets diagnostic
criteria for military service–related chronic PTSD
on the basis of a structured diagnostic interview;
CAPS-1 score >50; has a clinical history of
intolerance of or nonresponse to two or more
antidepressants; responded inadequately to an
adequate trial (minimum of four weeks of
pharmacotherapy); has a fixed address within
50 miles of the research site or confirmed
transportation for all visits; uses an acceptable
method of birth control (females); gives written
informed consent.
Exclusion criteria: meets lifetime diagnostic criteria
for bipolar disorder or schizophrenia; requires

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: risperidone, up to
4 mg daily for 24 weeks
Duration: 24 weeks
Adjunctive treatment: other
Ongoing pharmacotherapy is
allowed except for secondgeneration antipsychotics,
5-HT2 receptor antagonists
(cyproheptadine,
methysergide, trazodone),
α1 receptor antagonists
(prazosin), and α2 receptor
agonists/antagonists
(clonidine, guanfacine,
mirtazapine); at the six-month
extended recruitment period,
trazodone ≤100 mg,

Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD –0.78 (CI –1.49, –0.07)
CAPS: nightmares MD –0.48 (CI –0.9, –0.06)
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PTSD (vs. control)
PCL-C total: MD –16.7 (CI –27.16, –6.24)
AEs
NR

AEs
NR

Study Details

Cates et al., 2004
NR
Setting: outpatient
Crossover RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Participants

Intervention/Treatment

medication for psychosis; meets diagnostic criteria
for dependence on a substance other than
nicotine in the 30 days prior to screening; has
clinical or laboratory evidence of hepatic or renal
compromise; has a medical disorder that might
increase the risks of risperidone treatment (insulindependent diabetes) or complicate interpretation
of study results (epilepsy, dementia); has a history
of intolerance of antipsychotics; has attempted
suicide or assaulted someone in the prior year;
has an impending legal incarceration.

nefazodone ≤100 mg,
quetiapine ≤25 mg, and
mirtazapine ≤30 mg were
allowed if the drugs were
prescribed for at least three
months prior to screening and
prescribed at the current dose
for at least one month
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Number of patients: arm 1: NR; arm 2: NR; total: 6
Mean age/range (years): NR / 31–74
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: DSM-IV (APA,1994) diagnosis of
combat-related PTSD; reporting regular (i.e., at
least thrice weekly) problems with sleep and
nightmares; has signed an informed consent form;
must be at least 18 years old, in good physical
health (i.e., no unstable medical conditions), and
willing and able to provide informed consent.
Subjects allowed to continue any existing
psychotropic medications as long as medications
and dosages are stable.
Exclusion criteria: sensitivity to benzodiazepines;
current benzodiazepine use; active substance
abuse or dependence (in past four weeks);
inability to provide consent; inability to attend
regular follow-up visits; unstable medical
conditions; women who are either pregnant or are
of childbearing potential and not using
contraceptives, and presence of dementia or
cognitive disorder.

Insomnia medication
Sleep target
Arm 1: clonazepam (1 mg
QHS for one week, then 2 mg
QHS for one week)
Arm 2: placebo
Duration: two weeks each
treatment condition, then one
week washout, then two
weeks in the next condition
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment
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Outcomes/Results

Follow-up: end of intervention
Sleep (vs. control)
Sleep onset problems: MD –4.67 (CI –9.99, 0.65)
Midsleep awakening: MD –0.84 (CI –5.76, 4.08)
Early morning awakening: MD –4.17 (CI –11.36, 3.02)
Intensity of difficulty falling/staying asleep per night: MD –0.32
(CI –1.14, 0.5)
Quantity of sleep (hours per night): MD 0.39 (CI –1.27, 2.05)
Quality of sleep (per night): MD –0.57 (CI –2.35, 1.21)
Frequency of distressing dreams (per night): MD 0.09 (CI –0.54, 0.72)
Intensity of distressing dreams (per night): MD 0.09 (CI –0.75, 0.93)
PTSD (vs. control)
NR
AEs
Drowsiness: AE subgroup: RR 1 (CI 0.2, 4.95)
AEs reported during clonazepam therapy included daytime
drowsiness (n = 2), muscle weakness (n = 2), dizziness (n = 1), and
confusion (n = 1). AEs reported during placebo therapy included
daytime drowsiness (n = 2), muscle weakness (n = 1), dizziness
(n = 1), confusion (n = 1), and nausea (n = 1).
Dizziness AE subgroup: RR 1 (CI 0.08, 12.56)
Nausea: AE subgroup: RR 0.5 (CI 0.02, 12.27)

Study Details

Participants

Intervention/Treatment

Church, 2010;
Church et al., 2016
Setting: unclear
Crossover RCT
Funding: none
Randomization at
patient level
Number of sites:
NR
Power calculation:
insufficient power

Number of patients: arm 1: 9; arm 2: 9
Mean age/range (years): 59.50 (8.319) / NR
Gender (female): 31%
Diagnostic criterion: score >50 on the PCL-M;
trauma type: military trauma.
Inclusion criteria: veterans with clinical levels of
PTSD symptoms.
Exclusion criteria: current or past physical or
psychiatric disorder that would preclude a
participant being able to respond to the
psychosocial measures adequately or to give
blood safely; immunomodulatory disorders or
cancer history; chronic periodontitis; pregnancy;
antibiotic use within three months of the
recruitment; and a high score on two Symptom
Assessment-45 questions indicative of the
potential for violence.

Other: emotional freedom
technique
PTSD target
Arm 1: emotional freedom
technique for ten hour-long
sessions
Arm 2: waiting list
Duration: ten hours
Adjunctive treatment:
participants are required to
continue with previous form(s)
of therapy
Comparator: no intervention
Unclear
Specialty care; unclear
Individual treatment

Classen et al.,
2001
NR
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
insufficient power

Number of patients: unclear
Mean age/range (years): 38.4 (11.7) / NR
Gender (female): 100%
Diagnostic criterion: trauma type: sexual abuse or
assault.
Inclusion criteria: female; 18 years of age or older;
speaks English; has at least two explicit memories
of sexual abuse that involved genital contact; at
least two sexual abuse events occurred when the
survivor was between three and 15 years of age;
the perpetrator was at least five years older than
the survivor; the survivor knew the perpetrator
prior to the sexual abuse; the survivor has
discussed or attempted to discuss details of the
sexual abuse previously with another person (e.g.,
family member, friend, or therapist) at least six
months prior to being interviewed for the study;
meets DSM-IV (APA, 1994) criteria for current
PTSD; provides informed consent.
Exclusion criteria: diagnosed as falling into one of
the following diagnostic categories: schizophrenia
and other psychotic disorders, dementia and
delirium, and amnestic or other cognitive
disorders; reports ritual abuse; is currently
receiving psychotherapy (including individual or

Psychotherapy
PTSD target
Arm 1: control
Arm 2: trauma-focused and
present-focused group
therapy (24 90-minute weekly
sessions)
Duration: 24 90-minute
weekly sessions
Adjunctive treatment: is
currently receiving
psychotherapy (including
individual or group
psychotherapy)
Comparator: no intervention
Unclear
Specialty care
Group treatment
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Outcomes/Results
Follow-up: three months and six months
Sleep (vs. control)
ISI
PTSD (vs. control)
PCL-M
AEs
RR 0.625 (CI 0.01, 29.06)

Follow-up: end of intervention
Sleep (vs. control)
Sleep difficulties subscale of the Trauma Symptom Checklist—40:
MD –1.5 (CI –3.07, 0.07)
PTSD (vs. control)
Total score on the Trauma Symptom Checklist—40: MD 4.3 (CI –1.68,
10.28)
AEs
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

group psychotherapy); individuals who are alcohol
or drug dependent; individuals who are currently
suicidal (i.e., within the last month).
Connor et al., 2006
NR
Setting: outpatient
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites:
NR
Power calculation:
insufficient power

Number of patients: arm 1: 10; arm 2: 8;
total: 18
Mean age/range (years): NR / NR
Gender (female): NR
Diagnostic criterion: trauma type: other (specify):
reported for open-label participants but NR for
double-blind trial, therefore NR.
Inclusion criteria: age between 18 and 65 years;
current diagnosis of PTSD, according to the
DSM-IV (APA, 1994), as assessed by a structured
interview and clinical exam; and CGI severity
score of at least 4 (i.e., moderate severity) at
baseline.
Exclusion criteria: a primary psychiatric disorder
other than PTSD; substance use disorder within
the last year; clinically significant unstable medical
condition or laboratory abnormality; concurrent
use of psychotropic medications or CBT; failure
to respond to two or more previous trials of
pharmacotherapy for PTSD; prior treatment with
tiagabine exceeding 8 mg per day, and pregnancy
or lactation

PTSD medication
PTSD target
Arm 1: tiagabine (up to 16 mg
per day for 12 weeks)
Arm 2: placebo
Duration: 12 weeks
Adjunctive treatment: not
reported
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: after 24 weeks; no other follow-up
Sleep (vs. control)
PSQI: MD 0.6 (CI –9, 10.2)
Davidson Trauma Scale, item 13a, sleep problems: –1.3 (CI –2.68,
0.08)
Davidson Trauma Scale, item 2a, distressing dreams: MD 0.4
(CI –0.07, 0.87)

Cook, Harb, et al.,
2010; Cook,
Thompson, et al.,
2013; Harb,
Thompson, et al.,
2012; Ross, 2005
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
yes

Number of patients: arm 1: 63; arm 2: 61; total:
124
Mean age/range (years): 59.4 (3.6) / NR
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: male gender; current PTSD due
to combat in Vietnam, according to the DSM-IV
(APA, 1994), assessed with CAPS); combatrelated nightmares at least once a week for no
less than six months, and global sleep disturbance
indicated by a score of 5 or greater on the PSQI.
Veterans with concomitant major depression
and/or an anxiety disorder other than PTSD
are included. Individuals taking psychoactive
medications are required to be on a stable
regimen for a minimum of three months prior to
participation. However, once entered into the trial,

Psychotherapy
Sleep target
Arm 1: sleep and nightmare
management treatment
(90-minute group sessions
weekly for six weeks)
Arm 2: IRT (90-minute group
sessions weekly for six weeks)
Duration: six weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: other behavioral
intervention: sleep and
nightmare management
treatment

Follow-up: one month, three months, and six months
Sleep (vs. control)
weekly number of nightmares MD 0.16 (CI –0.56, 0.88)
weekly nights with a nightmare MD 0.3 (CI –0.26, 0.86)
PSQI: MD 0.06 (CI –1.47, 1.59)
PSQI: Addendum MD 0.09 (CI –1.64, 1.82)
nightmare effects survey MD 0.9 (CI –2.64, 4.44)
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PTSD (vs. control)
Short Post-Traumatic Stress Disorder Rating Interview: MD 0.8
(CI –6.42, 8.02)
AEs
Headaches: AE subgroup RR 6.4 (CI 0.39, 104.1)
During open-label treatment, the most frequently reported AEs were
dizziness (n = 7), dry mouth (n = 5), nausea (n = 4), headache (n = 4),
constipation (n = 3), drowsiness (n = 3), and muscle twitching (n = 3).
Only one subject withdrew due to a treatment emergent AE (dizziness).
During double-blind treatment, the most commonly reported AE in the
tiagabine group was headache (n = 4).

PTSD (vs. control)
CAPS: MD –0.81 (CI –7.9, 6.28)
AEs
NR

Study Details

Davidson,
Londberg, et al.,
2000; Davidson,
Rothbaum, et al.,
2001; Rothbaum
and Farfel, 1999
NR
Setting: outpatient
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites:
NR (multiple)
Power calculation:
insufficient power

Participants

Intervention/Treatment

patients are allowed to change medication
dosages as determined necessary by their treating
psychiatrists. Patients are also permitted to
continue to receive mental health “treatment as
usual.”
Exclusion criteria: current or lifetime DSM-IV
(APA, 1994) schizophrenia, other psychotic
disorders, bipolar disorder, active substance
abuse or dependence in the past six months;
some medical disorders known to affect sleep
(e.g., narcolepsy), and untreated sleep apnea.

Outpatient
Specialty care
Group treatment

Number of patients: arm 1: 100; arm 2: 108;
total: 208
Mean age/range (years): arm 1: 37.6 (11.1); arm
2: 36.6 (10.1) / 18–69
Gender (female): 78%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure; natural or
manmade disasters; war, terrorism, or political
violence (excluding military service members);
military trauma; other (specify): seeing someone
hurt or die, other.
Inclusion criteria: male and female outpatients
18 years and older who meet DSM-III-R (APA,
1987) criteria for a primary diagnosis of PTSD as
determined by the Clinician-Administered PTSD
Scale, Part 1 (CAPS-1); a minimum six-month
duration of PTSD, exceeding the one-month
requirement of the DSM-III-R (APA, 1987), as well
as a total score of 50 or higher on part 2 of CAPS
at the end of one-week placebo run-in period; free
of psychotropic medication for at least two weeks
before beginning treatment, or five weeks for
fluoxetine; female participation contingent on a
negative pregnancy test and stable use of
contraception.
Exclusion criteria: current or past history of bipolar,
schizophrenic, or other psychotic disorder; current
organic mental disorder, factitious disorder or
malingering, or a primary diagnosis of major
depression; alcohol or substance abuse or
dependence in the past six months; evidence of

PTSD medication
PTSD target
Arm 1: sertraline (25 mg per
day, titrated up to 200 mg per
day as needed for 12 weeks)
Arm 2: placebo
Duration: 12 weeks
Adjunctive treatment: other
current use of any medication
with any significant
psychotropic properties and
not permitted to participate in
connective behavioral
therapy, but permitted to
continue psychotherapy
initiated three months prior to
randomization
Comparator: placebo
Outpatient
Specialty care
Individual treatment
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Outcomes/Results

Follow-up: no follow-up
Sleep (vs. control)
PSQI: MD –0.5 (CI –1.94, 0.94)
PTSD (vs. control)
CAPS: MD –6.8 (CI –13.35, –0.25)
AEs
Sertraline was generally well tolerated. Subjects reported the following
rates of AE for sertraline and placebo, respectively: insomnia (35% vs.
22%, P = .04); headache (33% vs. 24%, P = .17); diarrhea (28% vs.
11%, P = .003); nausea (23% vs. 11%, P = .03); drowsiness (17% vs.
11%, P = .24); nervousness (14% vs. 8%, P = .27); fatigue (13% vs.
5%, P = .05); decreased appetite (12% vs. 1%, P = .001); dry mouth
(10% vs. 7%, P = .45); and vivid dreams (10% vs. 4%, P = .10).
Insomnia: AE subgroup RR 1.591 (CI 1.01, 2.5)
Headaches: AE subgroup RR 1.375 (CI 0.88, 2.14)
Diarrhea: AE subgroup RR 2.545 (CI 1.35, 4.79)
Drowsiness: AE subgroup RR 1.545 (CI 0.77, 3.11)
Fatigue: AE subgroup RR 2.6 (CI 0.97, 6.94)
Nausea: AE subgroup RR 2.091 (CI 1.09, 4.03)
Dry mouth: AE Subgroup RR 1.429 (CI 0.57, 3.58)
Nightmares: AE subgroup RR 2.5 (CI 0.82, 7.61)

Study Details

Participants

Intervention/Treatment

Outcomes/Results

clinically significant hepatic or renal disease, or
any other acute or unstable medical condition that
might interfere with the safe conduct of the study;
intolerance or hypersensitivity to sertraline, or
nonresponse to a previous adequate trial;
current use of any medication (except occasional
use of chloral hydrate) with clinically significant
psychotropic properties. Subjects were not
permitted to participate in CBT during the trial but
were permitted to attend ongoing psychotherapy
or counseling that was initiated at least three
months before randomization.
Difede, 2008;
Difede et al., 2014;
Peskin et al., 2019
Setting: outpatient
RCT
Funding: DeWittWallace Fund of
the New York
Community Trust
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 13; arm 2: 12
Mean age/range (years): 45.84 (10.50) / 25–70
Gender (female): 24%
Diagnostic criterion: trauma type: war, terrorism, or
political violence (excluding military service
members).
Inclusion criteria: English-speaking adults ages
18–70 who are in good health and had PTSD
following exposure to the World Trade Center
attacks.
Exclusion criteria: substance dependence; active
suicidal or homicidal ideation; significant health
impairment; current use of oral anticoagulant or
antituberculosis medications; history of seizures;
hypersensitivity to D-cycloserene. Participants on
psychotropic medications (which include Ativan,
Celexa, Cymbalta, Effexor, Klonopin, Lexapro,
Nortriptyline, Paxil, Prozac, Wellbutrin, Xanax, and
Zoloft) have to be on a stable dose for at least two
months before enrollment and maintain their
medication regimen throughout the study.

Other: VRET plus D-cycloserine
PTSD target
Arm 1: VRET plus D-cycloserine
(100 mg D-cycloserine taken
90 minutes before weekly
VRET session for ten sessions)
Arm 2: VRET plus placebo
(placebo taken 90 minutes
before weekly VRET session
for ten sessions)
Duration: 12 weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: VRET plus
placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: following sessions 3, 6, and 10; immediately after
treatment; and six months later
Sleep (vs. control)
Further post hoc analysis showed that the VRET–D-cycloserene
group reported less sleep disturbance (as measured by the CAPS
sleep item) than the VRET placebo group at the six-month follow-up
(p=0.014, g=0.82;

Donner, Schellong,
Hähner, Weidner,
et al., 2018;
Schäfer et al.,
2019

Number of patients: arm 1: 26 (olfactometer,
received odor: 11, received placebo: 10); arm 2:
22 (nasal clip, received odor: 12, received
placebo: 7)
Mean age/range (years): 41.69 (9.12) (analyzed)/
24–59 (analyzed)
Gender (female): 83%
Diagnostic criteria: at baseline, criteria for the
diagnosis of PTSD per the ICD (World Health

Other: olfactory stimulation
Sleep target
Arm 1: olfactometer (five
nights baseline, five nights
intervention or placebo);
results listed as olfactometer
odor vs. placebo
Arm 2: nasal clip (five nights
baseline, five nights

Follow-up: none
Sleep (vs. control)
Dream intensity: MD 0.14 (CI –0.61, 0.89)
Emotional tone of dreams: MD –0.23 (CI –0.91, 0.45)
Subjective sleep quality: MD –0.16 (CI –0.82, 0.5)
Feeling of recovery: MD –0.19 (CI –0.8, 0.42)
Sleep onset latency: MD 0.61 (CI –17.94, 19.16)
Sleep efficiency: MD –0.88 (CI –6.52, 4.76)

NR
Setting: inpatient
RCT
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PTSD (vs. control)
CAPS: MD –21.77 (CI –43.35, –0.19)
AEs
NR

Study Details

Participants

Intervention/Treatment

Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites: 1
Power calculation:
yes

Organization, 1993) initially noted when case
history is taken when patients enter the hospital
and is later conﬁrmed using SCID-IV (during the
patient’s stay; trauma type: other (specify): index
traumas were interpersonal traumas that mostly
occurred during childhood.
Inclusion criteria: Fulfilled criteria for PTSD.
Exclusion criteria: Olfactory impairment (anosmia
or hyposmia) per Sniffin’ Sticks Step 2; active and
chronic rhinitis with or without polyps; symptomatic
acute and chronic upper airway disease; previous
head trauma; neurodegenerative disorders;
malignant tumors; or previous chemo-radiation.

intervention or placebo)
Duration: ten nights
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: other
pharmacological intervention:
olfactory stimulation via nasal
clipolfactory stimulation via
nasal clip
Inpatient
Specialty care
Individual treatment

Drummond, 2009;
Walters et al.,
2019
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 2
Power calculation:
insufficient power

Number of patients: Arm: 11 (supportive care
therapy) Arm: 12 (CBT-I/IRT)
Mean age/range (years): 36.54 (9.8) / NR
Gender (female): 17%
Diagnostic criterion: NR; trauma type: military
trauma.
Inclusion criteria: being deployed at least once as
part of OEF, OIF, or OND; having a current
diagnosis of PTSD from military-related trauma;
meeting criteria for comorbid insomnia; and
reporting a minimum of two nightmares per week.
Exclusion criteria: unmanaged psychosis or manic
episodes in the past year; substance/alcohol
dependence in the past six months; untreated
sleep disorders other than insomnia and
nightmares; use of hypnotics or prazosin for sleep;
history of traumatic brain injury other than mild
brain injury; change in dosage and/or type of
psychotropic medication in preceding month; and
concurrent psychotherapy for PTSD.

Psychotherapy
Sleep target
Arm 1: supportive care
therapy (12 sessions, 90
minutes, twice weekly, of
prolonged exposure therapy
followed by 12 times weekly
60-minute sessions of
supportive care therapy)
Arm 2: CBT-I/IRT (12 sessions,
90 minutes, twice weekly, of
prolonged exposure therapy
followed by seven times weekly
60-minute CBT-I and five times
weekly 60-minute IRT)
Duration: 18 weeks
Adjunctive treatment: other:
can take some medications
but not hypnotics or prazosin,
cannot be in concurrent
psychotherapy for PTSD
Comparator: other behavioral
intervention: prolonged
exposure therapy plus
supportive care
Unclear
Specialty care; unclear
Individual treatment
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Outcomes/Results
Wake after sleep onset: MD –5.04 (CI –21.88, 11.8)
PTSD (vs. control)
NR
AEs
RR 0.909 (CI 0.02, 41.67)
Per the text, “No adverse effect of the odorization was found.”

Follow-up: none
Sleep (vs. control)
Sleep diary: sleep efficiency MD 16.68 (CI 6.97, 26.39)
Sleep diary: total number of nightmares MD –2.36 (CI –8, 3.28)
Sleep diary: total sleep time MD 22.17 (CI –86.19, 130.53)
Sleep diary: sleep latency MD –18.17 (CI –39.55, 3.21)
Sleep diary: wake after sleep onset MD –20.19 (CI –56.89, 16.51)
Sleep diary: highest nightmare rating MD –0.93 (CI –4.72, 2.86)
Sleep diary: night-to-night variability, MD –15.23 (CI –42.28, 11.82)
Sleep diary: night-to-night variability, wake after sleep onset
MD –13.62 (CI –31.39, 4.15)
Sleep diary: night-to-night variability: total sleep time MD –58.37
(CI –132.21, 15.47)
Sleep diary: night-to-night variability: sleep efficiency MD –6.86
(CI –14.7, 0.98)
ISI: MD –7.04 (CI –14.46, 0.38)
PSQI: MD –5.42 (CI –9.88, –0.96)
PSQI, addendum for PTSD: MD –6.09 (CI –12.43, 0.25)
PTSD (vs. control)
CAPS: MD –14.81 (CI –37.02, 7.4)
AEs
NR

Study Details
Ehlers et al., 2014;
Woodward et al.,
2017
NR
Setting: outpatient
RCT
Funding:
Wellcome Trust
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Participants
Number of patients: arm 1: 31; arm 2: 30; arm 3:
30; arm 4: 30
Mean age/range (years): arm 1: 41.5 (11.7);
arm 2: 39.7 (12.4); arm 3: 37.8 (9.9); arm 4: 36.8
(10.5) / 18–65
Gender (female): 59%
Diagnostic criteria: SCID-IV; trauma type: sexual
abuse or assault; physical abuse or assault;
serious accident, illness, or medical procedure;
other (specify): other, death/harm to others.
Inclusion criteria: outpatients with PTSD who
participated in an RCT comparing psychological
treatments for PTSD and a waiting list condition.
Participants are included if PTSD is their primary
diagnosis, and their current intrusive memories are
linked to one or two traumas in adulthood.
Exclusion criteria: NR.

Intervention/Treatment
Psychotherapy
Sleep target
Arm 1: trauma-focused
cognitive therapy for PTSD
(12 weekly session over 12
weeks)
Arm 2: intensive cognitive
therapy for PTSD (daily over
5–7 days, and two shorter
sessions, one week and one
month later)
Arm 3: emotion-focused
supportive therapy (12 weekly
sessions over three months)
Arm 4: waiting list
Duration: 14 weeks
Adjunctive treatment: not
reported
Comparator: no intervention;
other behavioral intervention:
intensive cognitive therapy for
PTSD, supportive
psychotherapy
Outpatient
Specialty care; unclear
Individual treatment
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Outcomes/Results
Follow-up: 27 weeks and 40 weeks
Sleep (vs. control)
Hours of sleep: MD 0.95 (CI –0.06, 1.96)
Sleep quality MD 23.75 (CI 13.29, 34.21)
CAPS, item D1: difficulty falling/staying asleep MD –1.72 (CI –3.18,
–0.26)
CAPS, item B2: recurrent distressing dreams MD 0.12 (CI –0.72, 0.96)
PTSD (vs. control)
PTSD severity: MD –18.31 (CI –23.1, –13.52)
AEs
NR
Sleep outcome measures: other comparisons
vs. comparator: hours of sleep: MD 0.6(CI –0.3, 1.5)
arm 2 vs. arm 3: hours of sleep: MD 0.28 (CI –0.73, 1.29)
arm 2 vs. arm 4: hours of sleep: MD 0.35 (CI –0.38, 1.08)
arm 3 vs. arm 2: hours of sleep: MD 0.67 (CI –0.19, 1.53)
arm 2 vs. arm 4: hours of sleep: MD 0.32 (CI –0.41, 1.05)
vs. comparator: sleep quality: MD 10.18 (CI –2.78, 23.14)
arm 2 vs. arm 3: sleep quality: MD –0.77 (CI –14.64, 13.1)
arm 2 vs. arm 4: sleep quality: MD 13.57 (CI 2.02, 25.12)
arm 3 vs. arm 2: sleep quality: MD 24.52 (CI 11.96, 37.08)
arm 2 vs. arm 4: sleep quality: MD 10.95 (CI –3.76, 25.66)
vs. comparator: CAPS, item D1: difficulty falling/staying asleep
MD –1.49 (CI –3.12, 0.14)
arm 2 vs. arm 3: CAPS, item D1: difficulty falling/staying asleep
MD 0.38 (CI –1.24, 2)
arm 2 vs. arm 4: CAPS, item D1: difficulty falling/staying asleep
MD –0.23 (CI –1.78, 1.32)
arm 3 vs. arm 2: CAPS, item D1: difficulty falling/staying asleep
MD –2.1 (CI –3.64, –0.56)
arm 2 vs. arm 4: CAPS, item D1: difficulty falling/staying asleep
MD –1.87 (CI –3.57, –0.17)
arm 2 vs. arm 3: CAPS, item B2: recurrent distressing dreams
MD 0.39 (CI –0.45, 1.23)
arm 2 vs. arm 4: CAPS, item B2: recurrent distressing dreams
MD 0.02 (CI –1.07, 1.11)
arm 3 vs. arm 2: CAPS, item B2: recurrent distressing dreams
MD –0.27 (CI –0.77, 0.23)

Study Details

Participants

Intervention/Treatment

Outcomes/Results
arm 3 vs. arm 4: CAPS, item B2: recurrent distressing dreams
MD 0.1 (CI –0.76, 0.96)
PTSD outcome measures: other comparisons
vs. comparator: PTSD: severity MD –9.67 (CI –15.56, –3.78)
arm 2 vs. arm 3: PTSD: severity MD –2.04 (CI –6.72, 2.64)
arm 2 vs. arm 4: PTSD: severity MD –8.64 (CI –14.43,–2.85)
arm 3 vs. arm 2: PTSD: severity MD –16.27 (CI –20.82, –11.72)
arm 2 vs. arm 4: PTSD: severity MD –7.63 (CI –13.34, –1.92)

El-Solh, 2012; ElSolh et al., 2017
Setting: outpatient
Crossover RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 21; arm 2: 21; total: 42
Mean age/range (years): 52.7 (11.6) / not reported
Gender (female): not reported (predominantly male)
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: veterans ages 18–70 with a
diagnosis of PTSD based on DSM-IV (APA, 1994)
criteria as documented by the attending
psychiatrist; obstructive sleep apnea documented
by polysomnography (apnea-hypopnea index, at
least five events per hour); ability to sign an
informed consent form.
Exclusion criteria: central apnea defined as central
apnea/hypopnea in more than 50% of total
respiratory events; coexisting narcolepsy; unstable
medical or psychiatric condition; presence of
temporomandibular joint disease.

Other: CPAP; mandibular
advancement devices
Sleep target
Arm 1: CPAP for 12 weeks
Arm 2: mandibular
advancement devices for 12
weeks
Duration: 12 weeks
Adjunctive treatment: not
reported
Comparator: CPAP for 12
weeks
Outpatient
Specialty care; other care:
dental and sleep specialists
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD 0.9 (CI –0.91, 2.72)
Epworth Sleepiness Scale: MD –0.7 (CI –7.6, 6.2)

Friedman, 2002;
Hernandez and
Ford, 2010;
Schneier, 2010;
Schneier et al.,
2015
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 18; arm 2: 20
Mean age/range (years): arm 1: 37.6 (11.7); arm 2:
42.4 (13.3) / NR
Gender (female): 64%
Diagnostic criterion: trauma type: other (specify):
NR.
Inclusion criteria: ages 18–75, referred by
clinicians or responding to advertisements. After a
preliminary telephone screening, eligibility is
determined by clinical interview and conﬁrmed by
structured interview with trained raters using
CAPS and the SCID-IV, Axis I Disorders, Patient
Edition. Participants have a principal DSM-IV
(APA, 1994) diagnosis of chronic PTSD of at least
moderate severity (CAPS score of 50), and
English or Spanish ﬂuency.

Other: mirtazapine plus
sertraline
PTSD target
Arm 1: mirtazapine plus
sertraline (mirtazapine: 30 mg
QHS for four weeks, could be
titrated up to 45 mg per day;
sertraline: 25 mg per day,
could be titrated up to 200 mg
per day)
Arm 2: sertraline plus placebo
(placebo: 30 mg QHS for four
weeks, could be titrated up to
45 mg per day; sertraline:
25 mg per day, could be
titrated up to 200 mg per day)

Follow-up: none
Sleep (vs. control)
PSQI: MD –4.7 (CI –7.69, –1.71)
PSQI, addendum for PTSD: MD –2.2 (CI –6.02, 1.62)
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PTSD (vs. control)
PCL-M: MD –1.93 (CI –8.99, 5.13)
AEs
NR
Sleep outcome measures: other comparisons
PSQI: MD 0.9(CI –0.91, 2.72)
PSQI: MD 0.9 (CI –0.91, 2.72)

PTSD (vs. control)
PCL MD: –6 (CI –18.06, 6.06)
AEs
AEs included headache; heartburn; vomiting; decreased appetite; dry
mouth; constipation; diarrhea/gas; excessive sweating; skin problems;
bruising easily; restlessness; tremor; nervousness; impaired
coordination; insomnia; fatigue; somnolence; decreased libido (men
and women); sexual dysfunction (men and women); urinary dysfunction;
blurry vision; lightheadedness; forgetfulness; impaired concentration;
apathy. There were no serious AEs.

Study Details

Friedman, 2002;
Schnurr, 2001;
Schnurr et al.,
2007; Schnurr and
Lunney, 2015;
Schnurr and
Lunney, 2018;
Schnurr and
Lunney, 2019
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
12
Power calculation:
no

Participants

Intervention/Treatment

Outcomes/Results

Exclusion criteria: signiﬁcant suicidal ideation;
lifetime psychotic disorder, bipolar disorder,
organic mental disorder, or seizure disorder;
alcohol or substance use disorder in the past
three months; unstable medical illness; history of
traumatic brain injury of greater than moderate
severity; pregnancy or nursing; unwillingness to
use contraception (for women of childbearing
potential); prior nonresponse to sertraline or
combined treatment, or intolerance of sertraline or
mirtazapine); and psychotropic medication use
during the prior two weeks (four weeks of
monoamine oxidase inhibitors or fluoxetine),
except zolpidem for insomnia, which is allowed up
to three times per week during the week prior to
randomization; psychotherapy within three months
before randomization. Concomitant psychotropic
medications not permitted during the study.

Duration: 24 weeks
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy
Comparator: placebo
Outpatient
Specialty care
Individual treatment

Nausea: AE subgroup RR 0.269 (CI 0.07, 1.04)
Headaches: AE subgroup RR 1.436 (CI 0.39, 5.23)
Dry mouth: AE subgroup RR 0.646 (CI 0.19, 2.18)
Diarrhea: AE subgroup RR 1.292 (CI 0.52, 3.23)
Insomnia: AE subgroup RR 1.077 (CI 0.18, 6.57)
Fatigue: AE subgroup RR 0.179 (CI 0.02, 1.29)
Somnolence: AE subgroup RR 1.292 (CI 0.52, 3.23)
Lightheadedness: AE subgroup RR 2.423 (CI 0.98, 5.98)

Number of patients: arm 1: 143; arm 2: 141; total:
284
Mean age/range (years): arm 1: 44.93 (9.39);
arm 2: 44.64 (9.52) / 22–78
Gender (female): 100%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; military trauma.
Inclusion criteria: current DSM-IV (APA, 1994)
PTSD symptoms according to the “1, 2” rule (with
a frequency of at least weekly and at least of
moderate intensity) and a minimum severity score
≥45 on CAPS; at least three months since
experiencing 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
two months
Exclusion criteria: current psychotic symptoms;
mania; bipolar disorder; substance dependence;
prominent suicidal or homicidal ideation;
involvement in a violent relationship; self-harm
within the past six months; and cognitive
impairment.

Psychotherapy
PTSD target
Arm 1: ten weekly sessions of
PCT
Arm 2: ten weekly sessions of
prolonged exposure therapy
Duration: ten weeks
Adjunctive treatment: other:
required to not receive other
psychotherapy and if
receiving psychoactive
medication, required to be for
the previous two months
Comparator: other behavioral
intervention: PCT
Unclear
Specialty care
Individual treatment

Follow-up: end of intervention, three months, and sixmonths
Sleep (vs. control)
CAPS, item B2: recurrent distressing dreams MD 0.03 (CI –0.65,
0.71)
CAPS, item D1: difficulty falling/staying asleep MD –0.2 (CI –0.99,
0.59)
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PTSD (vs. control)
NR
AEs
NR

Study Details
Friedman et al.,
2007
NR
Setting: outpatient
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites:
10
Power calculation:
insufficient power

Participants

Intervention/Treatment

Number of patients: arm 1: 83; arm 2: 86; total: 169
Mean age/range (years): arm 1: 46 / NR; arm 2:
45 / NR/not reported
Gender (female): 20.1%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; military trauma;
seeing someone hurt or die; miscellaneous other
events.
Inclusion criteria: 18 years and older with a
DSM-III-R (APA, 1987) diagnosis of PTSD,
confirmed by trained raters who administrated
CAPS-1; a minimum six-month duration of PTSD;
a total score of 50 or higher on the ClinicianAdministered PTSD Scale, Part 2 (CAPS-2) at the
end of a one-week placebo run-in period; literate;
negative urine drug screen; no significant medical
problems; has discontinued all other psychotropic
medication (except chloral hydrate for sleep) prior
to entry; reliable for medication compliance; if
female, practicing a medically acceptable method
of contraception and had a negative serum
β human chorionic gonadotropin pregnancy test.
Exclusion criteria: diagnosed with an organic
mental disorder; primary current diagnosis
meeting DSM-III-R (APA, 1987) criteria for major
depression (single episode), dysthymic disorder,
personality disorder from clusters other than
cluster C, obsessive-compulsive disorder,
generalized anxiety disorder, panic disorder,
simple or social phobia, agoraphobia, anxiety
disorder, or bipolar disorder; has any current
psychotic features or a history of schizophrenia,
delusional disorder, or psychotic disorder;
substance use disorder in the past six months;
receiving concomitant psychotropic therapy of any
type; had therapy with any depot neuroleptic
within six months; would be receiving behavioral
therapy during the study; have history of
nonresponse to adequate treatment; taking drugs
with a psychotropic component, neuroleptics,
monoamine oxidase inhibitors, antidepressants, or
hypnotics or anxiolytics in the previous two weeks
(five weeks for fluoxetine); history or evidence of
malignancy or significant hematologic, endocrine,

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: sertraline (25–200 mg
per day for 12 weeks)
Duration: 12 weeks
Adjunctive treatment:
discontinuing all other
psychotropic medication
(except chloral hydrate for
sleep); participants who have
therapy with any depot
neuroleptic within six months
or would be receiving
behavior therapy during the
study are excluded
Comparator: placebo
Outpatient
Specialty care
Individual treatment
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Outcomes/Results
Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD 0.7 (CI –0.42, 1.82)
PTSD (vs. control)
CAPS-2: MD 2.3 (CI –6.22, 10.82)
AEs
Sertraline: diarrhea: 27; headache: 23, insomnia: 12; somnolence: 12;
nausea: 18; fatigue: nine
Placebo: diarrhea: 15; headache: 20; insomnia: eight, somnolence:
seven; nausea: eight; fatigue: one
There is a statistically significant difference between the number of
fatigued individuals.
Diarrhea: AE subgroup RR 2.004 (CI 1.11, 3.61)
Headaches: AE subgroup RR 1.11 (CI 0.66, 1.86)
Somnolence: AE subgroup RR 1.654 (CI 0.68, 4)
Nausea: AE subgroup RR 2.172 (CI 1, 4.72)
Insomnia: AE subgroup RR 1.448 (CI 0.62, 3.36)
Fatigue: AE subgroup RR 8.686 (CI 1.13, 67.06)

Study Details

Participants

Intervention/Treatment

Outcomes/Results

cardiovascular, renal, hepatic, neurologic, or
gastrointestinal disease; a liver function test result
greater than twice the upper limit of the normal
range at screening; current impulse control
problems; current involvement in litigation for
disability benefits or for damages related to the
subject’s disorder.
Galovski, 2009;
Gutner et al.,
2013; Resick,
Nishith, et al.,
2002
NR
Setting: outpatient
Crossover RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 83; arm 2: 88
Mean age/range (years): 31.99 (9.98) / NR
Gender (female): 100%
Diagnostic criterion: trauma type: sexual abuse or
assault.
Inclusion criteria: female rape victims with PTSD
who enrolled in a randomized clinical trial of CPT,
prolonged exposure therapy and minimal
attention.
Exclusion criteria: NR in original study.

Galovski, Harik, et
al., 2016
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 52; arm 2: 56
Mean age/range (years): 36.87 (11.80) / 18–70
Gender (female): 100%
Diagnostic criterion: trauma type: other (specify):
sexual or physical assault.
Inclusion criteria: female; diagnosis of PTSD
secondary to sexual or physical assault; and
clinically significant sleep impairment as indicated
by a severity score of 3 or higher on the CAPS
sleep impairment symptom item. Participants must
be at least three months posttrauma at initial
assessment and stable on any psychotropic
medication for at least one month. Participants can
continue existing medications but are asked to
keep medication usage stable.

Psychotherapy
Other (specify): study is about
sleep but is subset of another
study
Arm 1: CPT (two times per
week for six weeks)
Arm 2: prolonged exposure
therapy (two times per week
for six weeks)
Duration: six weeks
Adjunctive treatment: not
reported
Comparator: other behavioral
intervention: prolonged
exposure therapy
Outpatient
Specialty care
Individual treatment

Follow-up: three months, nine months, and long-term follow-up (on
average, six years later)
Sleep (vs. control)
CAPS, item D1: difficulty falling/staying asleep MD –0.89 (CI –2.01, 0.23)
CAPS, item B2: recurrent distressing dreams MD 0.71 (CI –0.02, 1.44)
PSQI: total sleep time MD –0.1 (CI –0.72, 0.52)
PSQI: sleep efficiency MD 1.89 (CI –5.28, 9.06)
PSQI: sleep quality MD –0.17 (CI –0.51, 0.17)
PSQI: MD –0.69 (CI –2.48, 1.1)
PSQI: sleep onset latency MD 5.09 (CI –8.55, 18.73)

Other: hypnosis
Sleep target
Arm 1: hypnosis (three weekly
60-minute sessions, then
CPT for 12 weekly 60-minute
sessions)
Arm 2: symptom monitoring
control condition (three weeks
of daily symptom monitoring,
then CPT for 12 weekly
60-minute sessions)
Duration: three weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s)
of treatment

Follow-up: end of intervention, two weeks after completion, and three
months
Sleep (vs. control)
CAPS: sleep item MD –0.63 (CI –1.91, 0.65)
PSQI: sleep latency MD –0.35 (CI –0.77, 0.07)
PSQI: sleep duration MD 0.04 (CI –0.37, 0.45)
PSQI: MD 0.7 (CI –1.11, 2.51)
ISI: total score MD 0.95 (CI –2.34, 4.24)
CAPS: nightmare item MD –0.42 (CI –1.39, 0.55)
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PTSD (vs. control)
NR
AEs
NR

PTSD (vs. control)
CAPS: MD 0.24 (CI –10.1, 10.58)

Study Details

Germain, 2006;
Germain,
Richardson, Moul,
et al., 2012
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Participants

Intervention/Treatment

Exclusion criteria: psychosis; mental retardation;
active suicidality; parasuicidality; or current drug or
alcohol dependence. Individuals currently in an
abusive relationship or being stalked excluded.
Participants could have received prior therapy,
with the exception of CPT

Comparator: other behavioral
intervention: symptom
monitoring control condition
Outpatient
Specialty care;
Individual treatment

AEs
NR

Number of patients: arm 1: 15 (placebo); arm 2:
17 (behavioral sleep intervention); arm 3: 18
(prazosin)
Mean age/range (years): 41.0 (13.3) / NR
Gender (female): 10%
Diagnostic criterion: NR; trauma type: other
(specify): NR.
Inclusion criteria: anxiety disorders; mood
disorders; insomnia; nightmares.
Exclusion criteria: NR.

PTSD medication
Sleep target
Arm 1: placebo (four capsules
QHS for eight weeks)
Arm 2: prazosin (four capsules
QHS for eight weeks; 1 mg
titrated up to 15 mg)
Arm 3: behavioral sleep
intervention: two 45-minute
sessions on weeks 1 and 3
and 45-minute booster
session on week 5; 30-minute
face-to-face contacts on other
weeks
Duration: eight weeks
Adjunctive treatment: not
reported
Comparator: placebo
Additional intervention or
control group: behavioral
sleep intervention
Unclear
Specialty care; unclear
Individual treatment

Follow-up: not reported
Sleep (vs. control)
ISI: MD –2.5 (CI –6.85, 1.85)
Sleep diary: sleep efficiency MD 2.1 (CI –1.51, 5.71)
Sleep diary: nightmare frequency MD –0.2 (CI –0.93, 0.53)
Polysomnography data: composite measure MD 0.1 (CI –4.21, 4.41)
PSQI: MD –1.6 (CI –3.68, 0.48)
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PTSD (vs. control)
NR
AEs
Drowsiness: AE subgroup RR 1.733 (CI 0.38, 7.97)
Serious AEs: zero
Other AEs: medication: 4 out of 15 (headache (HA), drowsiness 4 out
of 15); behavioral: 3 out of 13 (HA, drowsiness 3 out of 13); placebo: 2
out of13 (HA, drowsiness 2 out of13)
Sleep outcome measures: other comparisons
vs. comparator: ISI: MD 2.5(CI –1.74, 6.74)
arm 2 vs. arm 3: ISI: MD –5 (CI –8.62, –1.38)
vs. comparator: sleep diary: sleep efficiency MD –2.6 (CI –5.2, 0)
arm 2 vs. arm 3: sleep diary: sleep efficiency MD 4.7 (CI 1.33, 8.07)
vs. comparator: sleep diary: nightmare frequency MD 0.3 (CI –0.08,
0.68)
arm 2 vs. arm 3: sleep diary: nightmare frequency MD –0.5 (CI –1.13,
0.13)
vs. comparator: polysomnography data: composite measure MD 4.7
(CI 0.02, 9.38)
arm 2 vs. arm 3: polysomnography data: composite measure MD –4.6
(CI –8.76, –0.44)
vs. comparator: PSQI: MD 0.4 (CI –1.88, 2.68)
arm 2 vs. arm 3: PSQI: MD –2 (CI –4.71, 0.71)

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Germain, 2009;
Germain,
Richardson,
Stocker, et al.,
2014
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 20; arm 2: 20
Mean age/range (years): 39.00 (12.59) / 21–65
Gender (female): 15%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: combat-exposed veterans who
served in combat theaters and who were between
18 and 60 years old; deployed to or in support of
OEF, OIF, or OND; onset of insomnia occurred
during or after deployment; meeting criteria for
primary or comorbid insomnia as defined by the
International Classification of Sleep Disorders;
endorsing a baseline score equal to or greater
than 14 on the ISI. Participants using psychotropic
or hypnotic medications are eligible if the
medication and dose are stable for three weeks
prior to study entry, and no changes are expected
over the course of the acute treatment phase.
Exclusion criteria: presence of diagnosed or
suspected sleep breathing disorder; presence of
another sleep disorder requiring treatments other
than behavioral insomnia treatments (e.g., restless
legs syndrome); severe and/or untreated
psychiatric disorder with markedly impaired
functioning and requiring immediate clinical
attention; lifetime history of bipolar or psychotic
disorder; unstable or untreated major medical
condition; current alcohol/substance abuse or
dependence (past three months).

Sleep hygiene
Sleep target
Arm 1: information control
Arm 2: brief behavioral
treatment of insomnia (two inperson sessions and two
telephone contacts delivered
over four weeks)
Duration: four weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: information only
control
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: end of intervention and six months
Sleep (vs. control)
ISI: MD –2.18 (CI –5.31, 0.95)
PSQI: MD –1.13 (CI –3.4, 1.14)
PSQI, addendum for PTSD: MD –0.62 (CI –2.37, 1.13)

Gersons et al.,
2000
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 22; arm 2: 20; total: 42
Mean age/range (years): arm 1: 35 (6); arm 2: 38
(7) / NR
Gender (female): 12%
Diagnostic criterion: trauma type: other (specify):
in line of police work.
Inclusion criteria: all participants are Dutch police
officers referred by their occupational physicians.
They had requested outpatient treatment following
exposure to a PTSD Criterion A event in the
course of their work. Patients are required to meet
DSM-111-R (APA, 1987) criteria for PTSD and to
be free from current or past organic mental
disorders, psychoactive substance-use disorders,
schizophrenia or other psychotic disorders, and

Psychotherapy
PTSD target
Arm 1: brief eclectic
psychotherapy (weekly 60minute sessions spread over
16 weeks)
Arm 2: waiting list control
Duration: 16 weeks
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy
Comparator: no intervention
Outpatient

Follow-up: three months
Sleep (vs. control)
“Sleeping problems” (per text): MD –2.4 (CI –3.62, –1.18)
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PTSD (vs. control)
PCL: MD –1 (CI –5.86, 3.86)
AEs
NR

PTSD (vs. control)
No PTSD: RR 2.743 (CI 1.5, 5.01)
AEs
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

severe depression (suicidal). They also are to be
medication-free (not on psychotropics) for at least
four weeks before the study commenced.
Exclusion criteria: NR.

Specialty care
Individual treatment

Hall, 2014; Hall et
al., 2019
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 18 (waiting list control);
arm 2: 36 (exercise intervention)
Mean age/range (years): 67.4 / 60–78
Gender (female): 9%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: veterans ages 60 and older who
meet DSM-5 (APA, 2013) criteria for PTSD.
Study eligibility criteria include: (1) registered for
care at the Durham, North Carolina, Veterans
Administration Medical Center; (2) live within
50 miles of the Durham Veterans Administration
Medical Center; and (3) independently mobile
(assistive devices acceptable).
Exclusion criteria: lifetime history of any psychiatric
disorder with psychotic features; recent hospitalizations for cardiovascular events; evidence of
lung, kidney, or congestive heart failure;
uncontrolled hypertension or diabetes; signiﬁcant
cognitive or visual impairment; active alcohol or
substance abuse; current participation in traumafocused psychotherapies (participants are eligible
for rescreening upon completion of these
treatments). Participants also excluded if they are
regularly performing moderate-intensity aerobic
exercise more than 150 minutes per week.

Other: exercise training
PTSD target
Arm 1: waiting list control
Arm 2: Warrior Wellness
exercise intervention
(supervised exercise
sessions,60–90 minutes,
three days per week for
12 weeks)
Duration: 12 weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: no intervention
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: none
Sleep (vs. control)
PSQI: MD –1.47 (CI –2.89, –0.05)

Hamner, 2005;
Villarreal, Hamner,
Canive, et al., 2016
Villarreal, Hamner,
Qualls, et al., 2018
Setting: unclear
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level

Number of patients: arm 1: 38; arm 2: 42; total: 80
Mean age/range (years): arm 1: 54 (10); arm 2: 52
(12) / not reported
Gender (female): 6.25%
Diagnostic criterion: trauma type: military trauma;
not reported.
Inclusion criteria: ages 18–65, meeting criteria for
chronic PTSD as established with the CAPS
Diagnostic Version for DSM-IV (≥50), assessed
with SCID-IV, Axis I Disorders, Patient Edition;
capable of giving informed consent; female
patients are required to use a medically approved
contraceptive or otherwise not be of childbearing

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: quetiapine (50–800 mg
daily for 12 weeks)
Duration: 12 weeks
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy
Comparator: placebo
Unclear

Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD –0.95 (CI –3.29, 1.39)
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PTSD (vs. control)
PCL-5: MD –4.23 (CI –10.92, 2.46)
AEs
RR 0.548 (CI 0.01, 26.41)
Per the text, “No serious study-related AEs were recorded.”

PTSD (vs. control)
CAPS: MD –11.81 (CI –22.34, –1.28)
AEs
RR 2.714 (CI 0.79, 9.29)
Nine patients were dropped from the treatment group because of AEs
(dry mouth, sedation, and somnolence). Three placebo group
members also left due to AEs.

Study Details

Participants

Intervention/Treatment

Number of sites: 2
Power calculation:
no

potential; have not taken any psychotropic
medications or herbal remedies within one week
prior to randomization (two weeks for fluoxetine)
and during the course of the study except for
rescue medications (chloral hydrate up to 1,000 mg
daily for insomnia or agitation and lorazepam up
to 3 mg daily for anxiety or agitation during
placebo lead-in phase and the first two weeks);
medications for medical indications are held
constant for one month prior to study entry.
Exclusion criteria: history of sensitivity to
quetiapine; use of psychotropic medications within
one week prior to randomization and throughout
the duration of the study; medical disorders that
may preclude safe administration of quetiapine or
exacerbate anxiety symptoms; alcohol or
substance abuse or dependence within one month
of study entry as defined by DSM-IV (APA, 1994)
criteria; schizophrenia, schizoaffective disorder,
bipolar disorder, or dementia; suicidal or homicidal
ideation; current pursuit of compensation or an
increase in compensation for the effects of trauma;
and initiation or change in psychotherapy within
three months of randomization.

Specialty care; unclear
Individual treatment

Hamner et al.,
2009
NR
Setting: outpatient
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 13; arm 2: 16; total: 29
Mean age/range (years): arm 1: 52.1 (5.7); arm 2:
52.6 (7.9) / not reported
Gender (female): 3.45%
Diagnostic criteria: trauma type: sexual abuse or
assault; military trauma.
Inclusion criteria: meets DSM-IV (APA, 1994)
criteria for PTSD based on Structured Clinical
Interview for DSM-IV (SCID-IV) and the onemonth diagnostic version of CAPS-1; ages 18–65;
are competent to give informed consent; have a
score ≥50 on CAPS-1.
Exclusion criteria: history of hypersensitivity to
divalproex; unstable medical conditions or medical
contraindications to the safe administration of
divalproex; alcohol or substance use disorders
within one month of study entry; diagnoses of
schizophrenia, schizoaffective disorder, or bipolar
disorder; or change in psychotropic medications
within four weeks of randomization.

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: divalproex (mean daily
dose of 1,196 mg for ten
weeks)
Duration: ten weeks
Adjunctive treatment: other
concomitant psychiatric
medications (except for mood
stabilizers) permitted if
maintained at stable dose for
at least one month prior to
enrollment
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment
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Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD 0.7 (CI –1.61, 3.01)
PTSD (vs. control)
CAPS: MD 11.82 (CI –4.21, 27.85)
AEs
Fatigue: AE subgroup RR 1.3 (CI 0.47, 3.62)
Side effects in the intervention group: ten with dizziness, six with
fatigue, four with somnolence, four with dyspepsia, six with diarrhea.

Study Details

Participants

Intervention/Treatment

Harb, Brownlow,
and Ross, 2016;
Harb, Cook, et al.,
2019; Ross, 2008;
Scott et al., 2017
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
unclear (three, but
one may include
more than one
clinic)
Power calculation:
insufficient power

Number of patients: arm 1: 55 (CBT-I); arm 2: 53
(imagery rehearsal plus CBT-I)
Mean age/range (years): 37.1 (9.9) / NR
Gender (female): 13.9
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: current deployment-related
PTSD (i.e., resulting from combat and other
deployment-related events) according to the
DSM-IV-TR (APA, 2000), assessed with CAPS
recurrent deployment-related nightmares (at least
one every two weeks for at least six months); and
a global sleep disturbance, as indicated by a score
of 5 or greater on the PSQI.
Exclusion criteria: veterans currently receiving
prolonged exposure therapy or CPT; nightmares
and PTSD primarily related to military sexual
trauma (to avoid a heterogeneous participant
sample); bipolar disorder; delirium, dementia and
amnestic disorder not related to mild to moderate
head injury, and schizophrenia and other
psychotic disorders; substance dependence
during the preceding 12 months and those with “at
risk” drinking behavior over the past month (for
men: more than four drinks in a day, more than
three days a week, or more than 14 drinks total in
a week; for women: more than three drinks in a
day, more than three days a week, or more than
seven drinks total in a week); severe traumatic
brain injury (loss of consciousness or alteration of
mental status greater than 24 hours, or
peritraumatic memory loss or any posttraumatic
amnesia greater than seven days); narcolepsy;
circadian rhythm sleep disorders; periodic limb
movement disorder.

Psychotherapy
Sleep target
Arm 1: CBT-I (six weekly
hour-long sessions)
Arm 2: CBT-I plus IRT (six
weekly hour-long sessions)
Duration: six weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: other behavioral
intervention: CBT- I
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: three and six months
Sleep (vs. control)
Nightmare frequency: MD –0.1 (CI –0.8, 0.6)
Nightmare distress: MD 1.5 (CI –1.42, 4.42)
PSQI: MD 0 (CI –1.5, 1.5)

Hien et al., 2009;
McHugh et al., 2014
NR
Setting: outpatient
RCT
Funding:
government grant
or contract

Number of patients: arm 1: 176; arm 2: 177
Mean age/range (years): arm 1: 39.36 (9.50);
arm 2: 39.04 (9.12) / NR
Gender (female): 100%
Diagnostic criterion: trauma type: not specified.
Inclusion criteria: (a) meets DSM-IV criteria for full
or subthreshold PTSD (which requires that
participants met either symptom cluster C,

Psychotherapy
Sleep target
Arm 1: group psychotherapy
(Seeking Safety; two groups
per week of 75–90 minutes for
six weeks)
Arm 2: women’s health
education (two groups per

Follow-up: one week, three months, six months, and 12 months
Sleep (vs. control)
The prevalence of insomnia, but not nightmares, decreased during
treatment, and 63.8% of participants reported at least one clinicallevel sleep symptom at the end of treatment
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PTSD (vs. control)
PCL-M: MD –2.2 (CI –6.2, 1.8)
AEs
RR 0.927 (CI 0.02, 45.57)
Per the text, “There were no study-related adverse events.”
Sleep outcome measures: other comparisons
PSQI: MD 0 (CI –1.5, 1.5)

PTSD (vs. control)
PSS-SR: no usable data

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Randomization at
patient level
Number of sites: 7
Power calculation:
no

avoidance or numbing, or cluster D, increased
arousal, instead of both); (b) reported substance
use within the past six months and meeting the
criteria for a current diagnosis of drug or alcohol
abuse or dependence; (c) ages 18–65; and
(d) proﬁciency in English. Participants currently
taking medication for psychiatric disorders
(including sleep disruption) are eligible for the
study.
Exclusion criteria: participants are excluded if they
show a signiﬁcant risk of suicidal/homicidal intent
or behavior, or have a history of schizophrenia
spectrum diagnosis or psychosis in the past
two months.

week of 75–90 minutes for six
weeks)
Duration: unclear
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: other behavioral
intervention: education
Outpatient
Specialty care
Group treatment

AEs
NR

Hollifield, 2012;
Ramaswamy et al.,
2017
Setting: outpatient
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites: 2
Power calculation:
no

Number of patients: arm 1: 30; arm 2: 29; total: 59
Mean age/range (years): 32.7 (7.1) / not reported
Gender (female): 3%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: ages 18–55; diagnosed with
chronic PTSD using DSM-IV (APA, 1994) criteria
with a CAPS score ≥50 and had at least mild
depression on the Beck Depression Inventory-II
(score ≥12).
Exclusion criteria: any cognitive, psychotic, severe
mood, or substance use disorder; decisional
incapacity; centrally acting medications that
potentially have an effect on biological expression;
chronic pain levels requiring use of any opiate
medications; known exposure to chemicals or
physical traumas that cause neuropsychiatric
sequelae (e.g., traumatic brain injury); past chronic
PTSD from events that preceded the traumatic
event responsible for the current PTSD; two or
more treatment failures on SSRIs given primarily
for the treatment of PTSD; a history of seizures; a
significant risk of suicide or homicide; treatment
with electroconvulsive therapy within three months
prior to screening; women who are pregnant or
nursing or women of childbearing potential who
are sexually active and who do not use adequate
contraception; a positive urine drug screen;
clinically significant medical conditions;
concomitant treatment with any psychotropic
drug (except zolpidem for sleep); initiation or

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: vilazodone (40 mg per
day for 12 weeks)
Duration: 12 weeks, followed
by a two-week taper phase
Adjunctive treatment: other;
can be engaged in supportive
psychotherapy if it was
initiated at least three months
prior to the screening visit or if
it follows a standard 12-week
evidence-based
psychotherapy such as
prolonged exposure therapy
or CPT and if the potential
subject agrees not to alter
therapy during the study
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: two weeks
Sleep (vs. control)
CAPS, item 2: MD 0.1 (CI –1.32, 1.52)
CAPS, item 13: MD –0.6 (CI –2.02, 0.82)
PSS-SR, item 13: MD –0.2 (CI –0.65, 0.25)

83

PTSD (vs. control)
CAPS: MD –0.1 (CI –14.6, 14.4)
PSS-SR, total: MD –3.3 (CI –11.04, 4.44)
AEs
The intervention group had higher rate of gastrointestinal events
(statistically significant at the α = 0.05 level). One patient in the
intervention group experienced suicidal ideation and self-mutilated,
and thus was removed from the trial. The most commonly reported
AEs in the sample were gastrointestinal, sexual, and sleep-related
events; headaches; and irritability.

Study Details

Participants

Intervention/Treatment

Outcomes/Results

termination of any form(s) of psychotherapy during
the study; receiving disability payments or being
involved in litigation for PTSD or other psychiatric
illnesses.
Igreja et al., 2004
NR
Setting: household
RCT
Funding: private
foundation
Randomization at
patient level
Number of sites:
Multiple
Power calculation:
no

Number of patients: arm 1: 71; arm 2: 66; total: 137
Mean age/range (years): 40.2 (14.1) / not reported
Gender (female): 43.80%
Diagnostic criteria: DSM-IV (APA, 1994),
assessed using the Self-Rating Inventory for
Posttraumatic Stress Disorder; trauma type: war,
terrorism, or political violence (excluding military
service members).
Inclusion criteria: adults; born in the region; having
survived the war while living within the regional
war zones.
Exclusion criteria: former refugees or displaced
persons from other regions.

Other: testimony method
PTSD target
Arm 1: no intervention
Arm 2: testimony interview
(one 60-minute interview)
Duration: 60 minutes
Adjunctive treatment: not
reported
Comparator: no intervention
Setting: household
Specialty care: other care:
based in the indigenous
community
Individual treatment

Follow-up: end of intervention and 11 months
Sleep (vs. control)
Nocturnal Intrusions After Traumatic Experiences questionnaire:
MD –0.29 (CI –1.98, 1.4)

Jacobs-Rebhun et
al., 2000; Schnurr,
2001
NR
Setting: unclear
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 2
Power calculation:
yes

Number of patients: arm 1: NR; arm 2: NR;
total: 69
Mean age/range (years): not reported / not
reported
Gender (female): not reported
Diagnostic criterion: trauma type: other (specify):
not reported.
Inclusion criteria: male Vietnam veterans who
have current combat-related PTSD according to
CAPS; reported at least moderately severe
nightmares on the PSQI.
Exclusion criteria: current substance abuse, use of
an SSRI, mania or hypomania, and any medical
condition that contraindicated the use of
cyproheptadine.

PTSD medication
Sleep target
Arm 1: placebo
Arm 2: cyproheptadine
Duration: two weeks
Adjunctive treatment:
excludes those who use
SSRIs
Comparator: placebo
Unclear
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
Other: nightmare questionnaire

Jetly et al., 2015
Registered with
Health Canada
Setting: outpatient
Crossover RCT
Funding:

Number of patients: arm 1: 10; arm 2: 9
Mean age/range (years): 43.6 ± 8.2 / NR
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: currently serving Canadian male
military personnel, ages 18–65; referred to a

Other: nabilone (synthetic
cannabinoid)
Sleep target
Arm 1: nabilone (0.5 mg
titrated up to 3 mg)
Arm 2: placebo

Follow-up: unclear
Sleep (vs. control)
CAPS, item B2: recurrent distressing dreams MD –2.6 (CI –4.72, –0.48)
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PTSD (vs. control)
Self-Rating Inventory for Posttraumatic Stress Disorder: MD –0.62
(CI –3.8, 2.56)
AEs
NR

PTSD (vs. control)
CAPS:
AEs
NR

PTSD (vs. control)
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

military trauma clinic with a current diagnosis of
PTSD per DSM-IV-TR (APA, 2000), derived from
CAPS. PTSD must be of operational origin and
have occurred within two years prior to screening;
history of current distressing nightmares (CAPS
item score of 5 or higher the week before entering
the trial) and difficulty falling or staying asleep
(CAPS item score of 5 or higher for the same
period).
Exclusion criteria: significant cognitive impairment,
serious medical conditions; a positive screen for
illicit substances, including tetrahydrocannabinol.

Duration: seven weeks for
each treatment
Adjunctive treatment: not
reported
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

AEs
Per the text, RR 0.833 (CI 0.37, 1.85)
The proportion of subjects who experienced treatment-related AEs
was 50% in the nabilone group and 60% in the placebo group. The
most common side effects in the nabilone group were dry mouth and
headache (six and four subjects, respectively).

Jindani, Turner,
and Khalsa, 2015
NR
Setting: unclear
RCT
Funding: not
reported
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 21; arm 2: 59; total: 80
Mean age/range (years): 41 (median) / 18–64
Gender (female): 89%
Diagnostic criteria: trauma type: sexual abuse or
assault; emotional abuse or psychological
maltreatment; serious accident, illness, or medical
procedure; other (specify): discrimination,
compassion fatigue, adverse life circumstances,
complex multiple traumas.
Inclusion criteria: score above 57 on the PCL-17
and 18+ years of age.
Exclusion criteria: regular contemplative practice,
an inability to abstain from alcohol or substances
24 hours prior to class, or issues that would be a
participant safety risk.

Other: yoga
PTSD target
Arm 1: waiting list control
Arm 2: yoga (90-minute
weekly sessions for
eightweeks)
Duration: weekly 90-minute
group training / practice
sessions for eight weeks, and
participants are encouraged
to devote 15 minutes per day
to a home practice
Adjunctive treatment:
participants are allowed to
continue with other form(s)
of treatment
Comparator: no intervention
Unclear
Specialty care; unclear
Group treatment

Follow-up: end of intervention
Sleep (vs. control)
ISI: MD –5.8 (CI –9.37,–2.23)

Kanady et al.,
2018; Neylan,
2009; Talbot et al.,
2014
Setting: outpatient
RCT
Funding:
government grant
or contract

Number of patients: arm 1: 29; arm 2: 16
Mean age/range (years): 37.2 (22–59)
Gender (female): 69%
Diagnostic criterion: trauma type: NR.
Inclusion criteria: Those between the ages of
18 and 65 who have had chronic PTSD of at
least three months’ duration based on DSM-IV
(APA, 1994) diagnostic criteria or partial PTSD
operationalized as a past diagnosis of PTSD plus

Psychotherapy
Sleep target
Arm 1: CBT-I (eight weekly
sessions)
Arm 2: waiting list
control
Duration: eight weeks
Adjunctive treatment:
participants are allowed to

Follow-up: four weeks, eight weeks, and sixmonths
Sleep (vs. control)
Sleep diary: sleep onset latency MD –30.04 (CI –54.11, –5.97)
Sleep diary: wake after sleep onset MD –33.429 (CI –56.88, –9.98)
Sleep diary: sleep efficiency MD 11.95 (CI 6.63, 17.27)
Sleep diary: total sleep time MD 0.72 (CI 0.1, 1.34)
Sleep diary: energy MD 13.1 (CI –0.38, 26.58)
Polysomnography data: wake after sleep onset MD –18.38
(CI –58.41, 21.65)
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PTSD (vs. control)
PCL-17: MD –13.6 (CI –21.03, –6.17)
AEs
NR

Study Details
Randomization at
patient level
Number of sites:
NR
Power calculation:
yes

Participants

Intervention/Treatment

Outcomes/Results

at least one current B symptom and either the
C cluster criteria or D cluster criteria; are currently
in treatment for PTSD that could include
medication therapy or enrollment in a specialized
PTSD program or individual psychotherapy with a
licensed clinician and have been in one or more of
these treatments for at least three months;
additionally, participants’ medication must have
been stable for at least one month prior to
baseline assessments, and participants in
psychotherapy needed to have no plans to
discontinue psychotherapy or start new
psychotherapy during the course of CBT-I; and
have persistent insomnia as defined by meeting
research diagnostic criteria for insomnia.
Exclusion criteria: presence of conditions or
substances associated with comorbid insomnia
independent of PTSD, including lifetime history of
any psychiatric disorder with psychotic features
and bipolar disorder and alcohol or substance
abuse or dependence in the past year; current
exposure to a recurrent trauma or exposure to a
traumatic event within the past three months;
pregnancy; diagnosis of sleep apnea, neurologic
disorder, systemic illness affecting central nervous
system function, and/or anemia; prominent
suicidal or homicidal ideation; reports that
insomnia began or worsened after starting SSRI
therapy; history of sleep restriction therapy or
cognitive restructuring therapies of beliefs related
to sleep; current prescriptions for benzodiazepine
or benzodiazepine receptor agonists, opiates, or
trazodone, or the use of over-the-counter sleep
aids; termination of benzodiazepine or
benzodiazepine receptor agonists,
anticonvulsants, atypical antipsychotic medication,
antidepressant medications in the past two weeks
or plans to start these medications during the
course of CBT-I; night shift work, in order to avoid
the effect of circadian factors on evaluating
insomnia; unstable housing; and nonclinically
significant or subthreshold insomnia, as indicated
by a score of 0–14 on the ISI.

continue with other form(s) of
treatment
Comparator: no intervention
Outpatient
Specialty care
Individual treatment

Polysomnography data: sleep maintenance MD 3.21 (CI –4.99, 11.41)
Polysomnography data: total sleep time MD 0.56 (CI –0.31, 1.43)
Actigraphy data: wake after sleep onset MD –13.96 (CI –61.49, 33.57)
Actigraphy data: sleep maintenance MD 3.19 (CI –7.61, 13.99)
Actigraphy data: total sleep time MD 0.05 (CI –1.18, 1.28)
ISI: MD –8.6 (CI –11.12, –6.08)
Epworth Sleepiness Scale: MD –4.01 (CI –6.96, –1.06)
CAPS, item B2: recurrent distressing dreams MD 0.41 (CI –0.89,
1.71)
PTSD (vs. control)
PCL MD: –6.47 (CI –13.15, 0.21)
AEs
NR
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Intervention/Treatment

Outcomes/Results

Keane et al., 1989
NR
Setting: inpatient
and outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 13; arm 2: 11; total: 24
Mean age/range (years): arm 1: 34.5 (2.1); arm 2:
34.7 (4.3) / not reported
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: Vietnam veterans who meet
DSM-III (APA, 1980) criteria for PTSD.
Exclusion criteria: NR

Psychotherapy
PTSD target
Arm 1: receiving anxiolytic
medications during the waiting
period
Arm 2: 14 –16 90-minute
sessions of implosive
(flooding) therapy
Duration: duration unclear
Adjunctive treatment: not
reported
Comparator: no intervention
Other: inpatient and outpatient
Specialty care
Individual treatment

Kearney, 2013;
Lang, Malaktaris,
et al., 2019
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 20 (comparator:
Veteran Calm); arm 2: 17 (compassion meditation)
Mean age/range (years): 49.1 (14.5) / NR
Gender (female): 25%
Diagnostic criteria: Clinician Administered PTSD
Scale for DSM-5; trauma type: physical abuse or
assault; serious accident, illness, or medical
procedure; other (specify): sudden violent death,
causing serious harm to another.
Inclusion criteria: clinical diagnosis of PTSD.
Exclusion criteria: a high risk of suicide or
homicide by clinician judgment on review of MINI
and an electronic medical record;untreated
substance use disorders; serious mental illness,
such as psychosis, bipolar I disorder, or
dissociative symptoms that present a safety
concern; cognitive impairment that would interfere
with treatment; current safety concerns, such as
domestic violence; and concurrent treatment for
PTSD or social functioning, such as couples
therapy.

CAM
PTSD target
Arm 1: Veteran Calm (ten
weekly 90-minute sessions)
Arm 2: compassion meditation
(ten weekly 90-minute
sessions)
Duration: ten weeks
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy
Comparator: Veteran Calm
mind-body intervention
Outpatient
Specialty care
Group treatment

Follow-up: none
Sleep (vs. control)
National Institutes of Health Patient-Reported Outcomes
Measurement Information System: sleep disturbance MD 1.8
(CI –0.69, 4.29)
National Institutes of Health Patient-Reported Outcomes
Measurement Information System: sleep-related impairment
MD –12.5 (CI –21.26, –3.74)

King et al., 2015
NR
Setting: inpatient
RCT

Number of patients: arm 1: 15; arm 2: 14
Mean age/range (years): 33 (7.2) / NR
Gender (female): 0%
Diagnostic criteria: PTSD diagnosis conﬁrmed by
a board-certiﬁed psychiatrist utilizing the DSM-IV

Auricular acupuncture
Sleep target
Arm 1: auricular acupuncture
(three weekly treatments for
three weeks)

Follow-up: end of intervention (three weeks) and five weeks
Sleep (vs. control)
PSQI: MD –2.3 (CI –4.67, 0.07)
Sleep diary: sleep onset latency MD –53.3 (CI –128.12, 21.52)
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Follow-up: end of intervention and six months
Sleep (vs. control)
Other: Jackson Structured Interview: sleep disturbance
PTSD (vs. control)
Other: Jackson Structured Interview
AEs
NR

PTSD (vs. control)
PCL-5: PTSD severity MD –14.9 (CI –22.64, –7.16)
AEs
RR 1 (CI 0.02, 46.96)
Per the text, “There were no adverse events during the intervention.”

Study Details
Funding:
TriService Nursing
Research Program
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Kip, 2012; Kip et
al., 2013
Setting: outpatient
Crossover RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 2
Power calculation:
yes (PTSD only)

Participants

Intervention/Treatment

(APA, 1994) PTSD criteria; trauma type: military
trauma.
Inclusion criteria: active duty military personnel
participating in a ten-week residential PTSD
treatment program for combat-related PTSD;
PTSD diagnosis is conﬁrmed by a board certiﬁed
psychiatrist utilizing the DSM-IV (APA, 1994)
PTSD criteria; 18- to 50-year-old male OEF or OIF
veterans with PTSD and self-reported sleep
disturbance. For the purposes of this study, sleep
disturbance is deﬁned as having one or more of
the following self-reported symptoms: sleep onset
latency greater than 30 minutes, two or more
awakenings per night, total sleep time less than
six hours per night, or the presence of nightmares.
Exclusion criteria: signiﬁcant comorbid conditions;
history of moderate or severe traumatic brain
injury; known sleep apnea history or other sleep
disorder; scoring greater than 3 on the STOPBang Questionnaire; essential tremors.

Arm 2: no additional treatment
Duration: three weeks
Adjunctive treatment: part of
multimodal PTSD treatment
program
Comparator: usual care alone;
treatment as usual in
multimodal PTSD program
Inpatient
Specialty care; acupuncture
Individual treatment

Number of patients: arm 1: 29; arm 2: 28
Mean age/range (years): 41.4 ± 12.6 / NR
Gender (female): 19.3%
Diagnostic criterion: trauma type: military trauma
Inclusion criteria: (i) U.S. service member or
veteran with prior deployment(s); (ii) ages 18 and
older; (iii) symptoms of psychological trauma,
including a score ≥40 on the PCL-M and
endorsement of PSTD items on the Psychiatric
Diagnostic Screening Questionnaire; (iv) ability to
read and speak English to complete survey
questions; and (v) denial of suicidal or homicidal
ideation, and no evidence of psychotic behavior or
psychological crisis.
Exclusion criteria: brain injury prohibiting speech,
writing, and purposeful actions; major psychiatric
disorder (e.g., bipolar disorder) concomitant to
symptoms of psychological trauma (as deﬁned
above); currently undergoing substance abuse
treatment; previous diagnosis of eye movement
disorder anticipated by the clinician to interfere

Psychotherapy
PTSD target
Arm 1: ART (two to five
sessions of 60–75 minutes
each)
Arm 2: attention control (two
one-hour sessions of fitness
or career assessment and
planning)
Duration: two to five sessions,
approximately 60–75 minutes
each
Adjunctive treatment: not
reported
Comparator: attention control
Additional intervention or
control group:
Outpatient
Specialty care; unclear
Individual treatment

Outcomes/Results
Sleep diary: wake after sleep onset (in minutes): MD –13.2 (CI –113.82,
87.42)
Sleep diary: sleep efficiency MD 2.6 (CI –16.27, 21.47)
Sleep diary: number of awakenings longer than five minutes MD 0
(CI –1.52, 1.52)
Sleep diary: total sleep time MD 0.7 (CI –17.1, 18.5)
Actigraphy: sleep onset latency MD –7.5 (CI –39.66, 24.66)
Actigraphy: wake after sleep onset(minutes): MD –8.7 (CI –33.86, 16.46)
Actigraphy: sleep efficiency MD 1.5 (CI –3.99, 6.99)
Actigraphy: number of awakenings longer than five minutes
MD –0.1 (CI –6.06, 5.86)
Actigraphy: total sleep time (in minutes) MD 23.1 (CI –34.8, 81)
PTSD (vs. control)
NR
AEs
A total of five AEs occurred during the study period. These events
included one fall, two alcohol-related events, one wrist injury, and one
incident of suicidal ideation.
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Follow-up: three months
Sleep (vs. control)
PSQI: MD –2.3 (CI –4.68, 0.08)
PTSD (vs. control)
AEs
The 50 participants who received ART underwent a total of
183 sessions. Seven AEs were reported and classified as severe
(n = 2), moderate (n = 4), or mild (n = 1). The two severe events were
attributed as “unlikely” or “probably related” to receipt of ART Six of
the seven participants who reported an AE completed treatment with
ART. The four AEs classified as “possibly” or “probably” related to
ART correspond to a rate of 2.2 AEs per 100 sessions of ART that
may be attributed to receipt of ART.

Study Details

Participants

Intervention/Treatment

Outcomes/Results

with treatment; and any medical condition that, in
the judgment of the principal investigator and/ or
ART clinician, might place the individual at risk
because of a potential reaction (e.g., previous
heart attack, seizure disorder).
Krakow et al.,
2001
NR
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 80; arm 2: 88; total:
168
Mean age/range (years): arm 1: completer 36
(9.3), noncompleter: 31 (10.5); arm 2: completer
40 (11.2), noncompleter: 37 (12.7) / 18–74
Gender (female): 100%
Diagnostic criterion: trauma type: sexual abuse or
assault.
Inclusion criteria: female sexual assault survivors,
18 years or older, with self-reported nightmares,
insomnia, and PTSD coupled with a Criterion A
trauma link (DSM-IV; APA, 1994).
Exclusion criteria: acute intoxication, withdrawal,
or psychosis.

Psychotherapy
Sleep target
Arm 1: waiting list
Arm 2: IRT (two three-hour
sessions spaced one week
apart, with a one-hour followup three weeks later,
presented in groups)
Duration: six weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: no intervention
Unclear
Specialty care; unclear
Group treatment

Follow-up: three or six months
Sleep (vs. control)
Number of nightmares: MD –1.95 (CI –2.69, –1.21)
PSQI: MD –3.54 (CI –5.67, –1.41)

Lang, Schnurr, et
al., 2017; Schnurr,
2001
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 5
Power calculation:
yes (PTSD only)

Number of patients: arm 1: 80; arm 2: 80; total:
160
Mean age/range (years): 34.2 (8) / not reported
Gender (female): 20.0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: veterans who have been
deployed to OEF, OIF, or OND; those who report
current distress and impairment related to at least
one anxiety or depressive disorder according to
the DSM-IV (APA, 1994) or postconcussive
symptoms; being capable of giving informed
consent.
Exclusion criteria: cognitive impairment that is
deemed by a neuropsychologist or other treating
provider to be likely to interfere with treatment
(mild cognitive impairment, which is frequently
characteristic of this group, is allowed); severe
psychopathology (psychosis, bipolar illness);
urgent suicidality or self-injurious behavior;

Psychotherapy
PTSD target
Arm 1: PCT (12one-hour
sessions over 12 weeks)
Arm 2: acceptance and
commitment therapy (12 onehour sessions over 12 weeks)
Duration: 12 weeks
Adjunctive treatment:
continuation of current
medication is allowed
provided that the prescribing
provider does not expect any
additional response to the
medication; other
psychotherapy focusing on
the same target symptoms not
allowed

Follow-up: end of intervention, three months, six months, nine
months, and 12 months
Sleep (vs. control)
ISI: MD 4.4 (CI 1.34, 7.46)
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PTSD (vs. control)
CAPS: MD –18.79 (CI –29.11, –8.47)
AEs
Increased negative imagery was reported by four participants who
dropped out of the study.

PTSD (vs. control)
PCL-M: MD 3.5 (CI –2.63, 9.63)
AEs
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

untreated substance dependence in the past
month; anticipated change in pharmacological
intervention (continuation of current medication is
allowed provided that the prescribing provider
does not expect any additional response to the
medication); other psychotherapy focusing on the
same target symptoms; and anticipated
deployment or other circumstance that would
interfere with completion of all study procedures.

Comparator: PCT
Outpatient
Specialty care
Individual treatment

Lange, Van de
Ven, et al., 2001;
Lange, Van de
Ven et al., 2003
NR
Setting: remote
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 15; arm 2: 15; total: 30
Mean age/range (years): 22 (4.9) / 18–37
Gender (female): 64%
Diagnostic criteria: unclear; trauma type: sexual
abuse or assault; physical abuse or assault;
serious accident, illness, or medical procedure;
traumatic grief or separation (e.g., death of loved
one).
Inclusion criteria: experienced a traumatic event at
least three months ago; recruited from a pool of
500 students in return for course credit points.
Exclusion criteria: substance abuse; severe major
depression; psychological dissociation; psychotic
disorder or the use of antipsychotic medication;
extremely high scores in general psychopathology;
presently involved in any other psychological
treatment.

Other: online therapy
PTSD target
Arm 1: interapy
(psychoeducation, screening,
effect measures and protocoldriven treatment via the
internet; two 45-minute
sessions weekly for five
weeks)
Arm 2: waiting list control
Duration: five weeks
Adjunctive treatment: if
receiving other treatment,
that is excluded
Comparator: no intervention
Remote
Specialty care
Individual treatment

Follow-up: six weeks
Sleep (vs. control)
Sleeping problems subscale of the SCL-90: MD –1.2 (CI –2.74, 0.34)

Lange, Van de
Ven et al., 2003
NR
Setting: remote
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
yes (unspecified)

Number of patients: arm 1: 62; arm 2: 122; total:
184
Mean age/range (years): arm 1: NR; arm 2: 39.0
(10.5) / arm 1: NR; arm 2: 19–71
Gender (female): arm 1: NR; arm 2: 80%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure; traumatic
grief or separation (e.g., death of loved one); other
(specify): divorce or other traumatic events within
the family; loss of house or job.
Inclusion criteria: not reported.
Exclusion criteria: severely depressed mood
(depression subscale of the SCL-90 that is above

Psychotherapy
PTSD target
Arm 1: waiting list
Arm 2: interapy (ten
45-minute online writing
sessions, two per week for
five weeks)
Duration: five weeks
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy
Comparator: no intervention
Remote

Follow-up: six weeks
Sleep (vs. control)
SCL-90: sleeping problems MD 0.3 (CI –0.8, 1.4)
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PTSD (vs. control)
Overall PTSD: NR
AEs
NR

PTSD (vs. control)
NR
AEs
NR

Study Details

Mack, 2014
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Manhapra,
Ralevski, and
Petrakis, 2019;
Petrakis et al.,
2016; Verplaetse
et al., 2019
NR
Setting: outpatient

Participants

Intervention/Treatment

58 for women and 53 for men—the cutoff for
highly depressed in the Dutch norm tables for
the psychiatric population); tendency to
psychological dissociation, measured by the fiveitem Somatoform Dissociation Questionnaire; risk
of psychosis, measured by the seven-item Dutch
Screening Device for Psychotic Disorder; use of
neuroleptics; substance abuse; trauma occurrence
within the past three months; incest; age younger
than 18 years; treatment being received
elsewhere.

Specialty care
Individual treatment

Number of patients: arm 1: 17; arm 2: 17; total: 34
Mean age/range (years): 58.91 (9.02) / not reported
Gender (female): 2.9%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: veterans with a diagnosis of
PTSD, as determined by a clinical interview and
the administration of the PCL-M; scoring above
53 on the PCL-M; meet DSM-IV (APA, 1994)
criteria for PTSD; meet criteria for chronic
insomnia, including at least three episodes of
insomnia per week for at least six months;
daytime consequences of insomnia such as
fatigue, irritability, or difficulty concentrating.
Exclusion criteria: current alcohol or substance
dependence or abuse; bipolar or any psychotic
disorder, and severe, untreated major depression;
other sleep disorders such as restless legs
syndrome, periodic limb movement disorder,
REM behavior disorder, sleep apnea, etc., as
indicated by patient report or medical record
review; other medical conditions that are highly
likely to cause sleep disturbances such as
Parkinson’s disease.

Psychotherapy
Sleep target
Arm 1: waiting list
Arm 2: six weekly 90-minute
group sessions of CBT-I plus
IRT over six weeks
Duration: six weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: no intervention
Outpatient
Specialty care
Group treatment

Number of patients: arm 1: 50; arm 2: 46
Mean age/range (years): 43.98 (12.96) / NR
Gender (female): 6%
Diagnostic criterion: trauma type: other (specify):
NR.
Inclusion criteria: men or women, ages 21–65,
who meet DSM-IV (APA, 1994) criteria for current
PTSD and alcohol dependence, as determined by

Other: prazosin
PTSD target
Arm 1: prazosin 16 mg
(starting 2 mg per day, up to
16 mg per day in divided
doses)
Arm 2: placebo
Duration: 13 weeks

Outcomes/Results

Follow-up: end of intervention and two months
Sleep (vs. control)
Sleep onset latency: MD –5.64 (CI –15.49, 4.21)
Wake after sleep onset: MD –21.93 (CI –40.11, –3.75)
Sleep interruptions: MD –0.85 (CI –1.44, –0.26)
Sleep efficiency: MD 13.96 (CI 4.25, 23.67)
Total sleep time: MD 0.49 (CI –0.52, 1.5)
PSQI: MD –3.42 (CI –5.94, –0.9)
ISI: MD –4.62 (CI –8.36, –0.88)
PSQI, addendum for PTSD: MD 1.26 (CI –2.46, 4.98)
Number of nightmares per night: MD –0.34 (CI –0.79, 0.11)
Number of nights with nightmares per week: MD –0.23 (CI –1.82,
1.36)
PTSD (vs. control)
PTSD Symptom Scale: MD 1.71 (CI –10.39, 13.81)
AEs
NR
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Follow-up: none
Sleep (vs. control)
PSQI: MD 0.29 (CI –0.27, 0.85)
CAPS, item B2: recurrent distressing dreams MD –0.66 (CI –0.86,
–0.46)
CAPS, item D1: difficulty falling/staying asleep MD 0.09 (CI –0.07,
0.25)

Study Details

Participants

Intervention/Treatment

RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

structured clinical interview, and report at least
one episode of heavy drinking (deﬁned as more
than five drinks for men and more than four drinks
for women on one occasion) over the past 14 days.
Participants are medically healthy by physical and
laboratory examination, and for females, not
pregnant and using adequate birth control.
Exclusion criteria: unstable or current serious
psychotic symptoms, suicidal or homicidal
ideation, or medical problems that would
contraindicate the use of prazosin. Participants
cannot be taking medications thought to inﬂuence
alcohol consumption (such as naltrexone,
disulﬁram, or acamprosate), but other psychiatric
medications are allowed. Subjects are also
required to be abstinent for two days prior to
randomization; abstinence is determined by selfreport and a negative breathalyzer reading.

Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Margolies et al.,
2013
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 20; arm 2: 20
Mean age/range (years): 37.7 (9.1) / 21–54
Gender (female): 10%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: (a) veteran of either OEF and/or
OIF; (b) diagnosis of PTSD as determined by the
intake conducted through the PTSD Clinic and/or
the mental health service clinic; and (c) current
symptoms of sleep disturbance, deﬁned as
(1) self-report of at least three episodes of
insomnia per week for at least six months (an
episode is deﬁned as taking at least 30 minutes to
fall asleep, being awake for at least 60 minutes
after falling asleep, or accumulating less than
6.5 hours of sleep per night); and (2) daytime

Psychotherapy
Sleep target
Arm 1: CBT-I (four sessions)
Arm 2: waiting list control
Duration: four sessions within
six weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: no intervention
Outpatient
Specialty care; unclear
Individual treatment
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Outcomes/Results
PTSD (vs. control)
CAPS: MD 0.01 (CI –16.01, 16.03)
AEs
The most frequently reported AE was alcohol relapse. Twelve
subjects in this study were either seen in the emergency room or
hospitalized briefly for alcohol relapse (five of those subjects were
receiving prazosin and seven were receiving placebo). One subject
(placebo) reported homicidal ideation after seven doses; he
discontinued from the study for other (time commitment) reasons.
None of these AEs were thought to be related to study medication or
participation. There were six medically related AEs (all participants
were on active medication). Three AEs (partial thrombus, chest pain,
appendicitis) were determined to be unrelated to study medication/
participation, and all subjects completed the study. Three AEs were
thought to be study related (an episode of fainting: subject discontinued
treatment; two incidents of falling: one subject completed treatment,
one dropped out). There were two other incidents reported to the
Human Subjects Subcommittee. In one case, the “medication blind”
envelope was not properly filed and in the other, the wrong medication
was dispensed (both subjects on placebo). There was no difference
between the medication groups on the overall rate or frequency of
side effect reporting. Analysis of individual symptoms most frequently
reported with prazosin: dizziness, dizziness when standing up, and
loss of balance revealed a nonsignificant medication effect for
dizziness, F(1, 27.8) = 3.92, p = 0.05, after a Bonferroni adjustment,
although subjects on prazosin reported this symptom more frequently
than those on placebo.
Follow-up: two weeks after fourth session
Sleep (vs. control)
Actigraphy: sleep efficiency MD 5.2 (CI 0.9, 9.5)
Actigraphy: sleep latency MD –13.43 (CI –27.75, 0.89)
Actigraphy: wake after sleep onset MD –12.32 (CI –21.98,–2.66)
Actigraphy: total sleep time MD –5.12 (CI –82.47, 72.23)
Sleep diary: sleep efficiency MD 10.8 (CI 5.4, 16.2)
Sleep diary: sleep latency MD –17.5 (CI –30.11, –4.89)
Sleep diary: wake after sleep onset MD –21.6 (CI –34.71, –8.49)
Sleep diary: total sleep time MD –15.7 (CI –96.29, 64.89)
PSQI: frequency of nightmares, not during the past month MD –4.7
(CI –7.21,–2.19)
ISI: MD –4.7 (CI –7.21,–2.19)

Study Details

Participants

Intervention/Treatment

consequences of insomnia, such as fatigue,
irritability, or difﬁculty concentrating.
Exclusion criteria: meets criteria for current history
(within the last six months) of alcohol or substance
dependence or abuse, bipolar disorder, any
psychotic disorder, or severe, untreated major
depression; previously diagnosed with sleep
apnea that was not treated; or diagnosed with a
seizure disorder.
Marx, 2011;
Rasmusson et al.,
2017
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 8
Power calculation:
yes (unspecified)

Number of patients: arm 1: 53; arm 2: 59; total: 112
Mean age/range (years): 38.3 (10.7) / not reported
Gender (female): 21%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; emotional
abuse or psychological maltreatment; neglect;
military trauma.
Inclusion criteria: veteran or civilian outpatients,
ages 18–65, exposed to DSM-IV (APA, 1994)
PTSD A1 and A2 criteria trauma at least six
months prior to evaluation, and meeting DSM-IV
criteria for current PTSD. Exposure to potentially
traumatic events was assessed using the
Childhood Trauma Questionnaire, the Life
Events Checklist, modified to ascertain whether
endorsed items met the DSM-IV (APA, 1994) A2
criterion, and the Deployment Risk and Resilience
Inventory (Combat Experiences Scale, Exposure
to the Aftermath of Battle Scale, Perceived Threat
Scale, and Sexual Harassment Scale); Participants
also have to score at least a 1 for frequency
and 2 for intensity on at least one Criterion B
reexperiencing symptom, three Criterion C
avoidance symptoms, and two Criterion D
hyperarousal symptoms in the past month. A onemonth CAPS total score ≥50 and a past-week
CAPS score ≥50 are required at the screening
and baseline visits, respectively. Substance
abuse and psychiatric diagnoses other than
PTSD are assessed using MINI. Participants
have to be otherwise in general good health
as confirmed by medical history, physical
examination, electrocardiogram, and screening
laboratory tests; have a negative urine drug
screen for benzodiazepines, opiates, barbiturates,

Outcomes/Results
PTSD (vs. control)
PTSD: symptom severity MD –13.6 (CI –22.89, –4.31)
AEs
NR

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: ganaxolone (biweekly
escalating doses of 200 mg,
400 mg, and 600 mg twice per
day over six weeks)
Duration: six weeks
Adjunctive treatment: other;
participants taking
psychotropic medications
other than approved insomnia
medications (zolpidem,
zaleplon, eszopiclone, or
trazodone, up to 150 mg at a
frequency of four times per
week or less) are excluded,
as are subjects in evidencebased trauma-focused
treatment for PTSD within six
weeks of the trial; participation
in other psychotherapeutic
modalities maintained for
three months before and
during the trial is permitted
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment
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Follow-up: end of intervention
Sleep (vs. control)
ISI: MD –1.5 (CI –3.98, 0.98)
PTSD (vs. control)
CAPS: MD –2.5 (CI –10.81, 5.81)
AEs
Among those who completed the blind six-week portion, 13.6% in the
treatment and 7.5% in the control reported headaches. During this
period, 18.6% in treatment and 13.2% in control reported somnolence.
Headaches: AE subgroup RR 1.813 (CI 0.54, 6.03)
Somnolence AE subgroup RR 1.409 (CI 0.56, 3.54)

Study Details
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Outcomes/Results

Other: prazosin
Sleep target
Arm 1: placebo (identical to
treatment dosing)
Arm 2: prazosin (1 mg QHS
titrated up to 20 mg in men or
10 mg in women)
Duration: eight weeks

Follow-up: unclear
Sleep (vs. control)
Disturbing Dreams and Nightmare Severity Index MD 6.04 (CI 0.83,
11.25)
ISI: MD 4.73 (CI 1.16, 8.3)

phencyclidine, cocaine, amphetamines, and
tetrahydrocannabinol; and test negative for
pregnancy and refrain from breastfeeding (if
female). Participants with childbearing potential
agree to use effective contraception.
Exclusion criteria: participants with clinically
unstable medical conditions, a history of seizures
(except childhood febrile seizures), and moderate
to severe traumatic brain injury are excluded. Also
exclusionary are DSM-IV (APA 1994) diagnoses of
current or past schizophrenia or other psychotic
disorders (except psychosis not otherwise
specified due to the presence of sensory
hallucinations clearly related to trauma); bipolar
type I disorder; dementia; substance abuse or
dependence on drugs or alcohol within six months
of study entry; unwillingness to abstain from
alcohol during the study; suicidal or homicidal
ideation necessitating clinical intervention; history
of suicide attempt in the past ten years, alanine or
aspartate transferase levels greater than two times
the upper limits of normal, and unwillingness to
abstain from grapefruit products that inhibit the
enzyme CYP3A4, which metabolizes ganaxolone.
Participants taking psychotropic medications other
than approved insomnia medications (zolpidem,
zaleplon, eszopiclone, or trazodone up to 150 mg
at a frequency of four times a week or less) are
excluded, as are subjects in evidence-based
trauma-focused treatment for PTSD within six
weeks of the trial. Participation in other
psychotherapeutic modalities maintained for
three months before and during the trial is
permitted.
McCall, 2014;
McCall et al., 2018
Setting: outpatient
RCT
Funding:
American
Foundation for
Suicide Prevention
Randomization at
patient level

Number of patients: arm 1: 10 (placebo); arm 2:
10 (prazosin)
Mean age/range (years): 39.8 (14.5) / NR
Gender (female): 85%
Diagnostic criteria: CAPS; trauma type: military
trauma; other (specify): civilian trauma.
Inclusion criteria: PTSD; at least moderate
nightmare severity; mild to moderate intensity of
suicidal ideation but without imminent intent to
commit suicide.
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PTSD (vs. control)
PCL, minus sleep: MD 6.88 (CI –2.53, 16.29)
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Number of sites: 1
Power calculation:
no

Exclusion criteria: active diagnosis of alcohol or
substance abuse; active episode of bipolar mania
or hypomania; lifetime diagnosis of schizophrenia
according to the Structured Clinical Interview for
Diagnosis-IV, major neurocognitive disorder, or a
Mini-Mental State Exam score of 24 or lower.
Additional exclusion criteria are a history of
fainting or syncopal episodes in the last six
months, a history of hypotension, or in-clinic
automatic blood pressure readings with systolic
blood pressure of less than 90 mm Hg or diastolic
blood pressure of less than 50 mm Hg.

Adjunctive treatment:
participants without bipolar
disorder took a stable dose of
an SSRI for at least four weeks
before baseline assessment,
at a daily dose equivalent
greater than or equal to
fluoxetine 20 mg; similarly,
participants with comorbid
bipolar depression took a
stable dose of a U.S. Food
and Drug Administration–
approved bipolar medication
for at least four weeks before
baseline assessment
(lamotrigine, ≥50 mg daily
[n = 2]; risperidone,
≥1 mg daily [n = 1]); other
psychotropics were permitted
as long as the dose had been
stable for at least four weeks
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

AEs
RR 1.5 (CI 0.32, 7.14)
Fainting, weakness, or falls: prazosin: two; placebo: one.
Emergent psychiatric hospitalization for worsening suicidal ideation or
worsening clinical condition: prazosin: one; placebo: one; suicide
attempts or death: zero

McRae et al., 2004
NR
Setting: outpatient
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites: 2
Power calculation:
insufficient power

Number of patients: arm 1: 18; arm 2: 19; total: 37
Mean age/range (years): arm 1: 41.85 (8.52);
arm 2: 38.69 (12.72) / NR.
Gender (female): 77%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure; other
(specify): other.
Inclusion criteria: male and female outpatients
18–65 years of age who meet DSM-IV (APA,
1994) criteria for a principle diagnosis of PTSD
as determined by CAPS-1. To meet inclusion
criteria, subjects must have a minimum threemonth duration of PTSD symptoms and a total
severity score of at least 50 on CAPS-2 at the end
of a one-week placebo washout period.

PTSD medication
PTSD target
Arm 1: nefazodone (50 mg
two times per day and titrated
as needed to 300 mg two
times per day)
Arm 2: sertraline (25 mg two
times per day and titrated as
needed to 100 mg two times
per day)
Duration: 12 weeks of
treatment, after one week
washout
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy

Follow-up: none
Sleep (vs. control)
PSQI: MD –0.17 (CI –4.24, 3.9)
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PTSD (vs. control)
CAPS: MD –0.31 (CI –19.62, 19)
AEs
The most common AEs reported were headache (nefazodone 26.3%,
sertraline 22.2%); drowsiness (nefazodone 26.3%, sertraline 27.8%);
insomnia (nefazodone 21.1%, sertraline 16.7%); and restlessness
(nefazodone 10.5%, sertraline 11.1%). Additional side effects reported
by >10% of subjects receiving sertraline were delayed ejaculation or
anorgasmia (16.7%), fatigue (16.7%), nightmares (11.1%), and dry
mouth (11.1%). Side effects reported by >10% of subjects receiving
nefazodone were dizziness/lightheadedness (21.1%), nausea
(10.5%), and difficulty concentrating (10.5%).

Study Details

Meltzer-Brody,
2000
NR
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Participants

Intervention/Treatment

Exclusion criteria: any clinically significant medical
condition or laboratory abnormality that could be
expected to progress, recur, or change such that it
might bias the assessment of the clinical and
mental status of the subject; history of seizure
disorder or organic brain disease; pregnancy or
breastfeeding; current diagnosis of a psychotic
disorder, bulimia or anorexia, bipolar disorder, or
obsessive-compulsive disorder; current substance
abuse or dependence (defined as not having a
documented recovery of at least three months
duration); current diagnosis of major depression,
panic disorder, or agoraphobia if these conditions
were not deemed secondary to PTSD; current use
of any psychotropic medication or other medication
that would interfere with assessment of effectiveness
or compromise safety of study participants,
including medications that are substrates of the
cytochrome P450 system; hypersensitivity to
nefazodone or sertraline; history of nonresponse
to nefazodone or sertraline; and treatment
refractory patients (defined as patients who had
three trials of psychotropic treatment of adequate
dose and duration for treatment of PTSD). In
addition, subjects should not be receiving
PTSD-specific psychotherapy.

Comparator: other
pharmacological intervention:
sertraline
Outpatient
Specialty care
Individual treatment

Drowsiness: AE subgroup RR 0.946 (CI 0.33, 2.73)
Headaches: AE subgroup RR 1.185 (CI 0.38, 3.73)
Insomnia: AE subgroup RR 1.263 (CI 0.33, 4.87)
Fatigue: AE subgroup RR 0.317 (CI 0.04, 2.76)
Nightmares: AE subgroup RR 0.477 (CI 0.05, 4.79)
Dry mouth: AE subgroup RR 0.237 (CI 0.01, 4.91)
Nausea: AE subgroup RR 3.78 (CI 0.18, 78.39)

Number of patients: arm 1: 26; arm 2: 27; total: 53
Mean age/range (years): median (interquartile
range: 37 (32, 44) / not reported
Gender (female): 91%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; emotional
abuse or psychological maltreatment; serious
accident, illness, or medical procedure; natural or
manmade disasters; traumatic grief or separation
(e.g., death of loved one); other (specify): violent
crime.
Inclusion criteria: ages 18–55; meet DSM-III-R
(APA, 1987) criteria for PTSD according to SCID.
Exclusion criteria: history of psychosis, bipolar
disorder, antisocial or personality disorder; risk of
suicide, homicide, or substance abuse disorder
within the previous six months.

PTSD medication
PTSD target
Arm 1: placebo (median
40 mg per day, interquartile
range 20–50 mg)
Arm 2: fluoxetine (10–60 mg
per day for 12 weeks)
Duration: 12 weeks
Adjunctive treatment: not
reported
Comparator: placebo
Unclear
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
SIP: nightmares MD –0.57 (CI –1.48, 0.34)
SIP: trouble sleeping MD –0.4 (CI –1.62, 0.82)
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PTSD (vs. control)
SIP: MD –10.4 (CI –17.1, –3.7)
AEs
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Meng et al., 2012
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 123; arm 2: 122
Mean age/range (years): arm 1: 51.2 (15.0);
arm 2: 51.0 (16.0) / NR
Gender (female): arm 1: 71.5%; arm 2: 70.5%
Diagnostic criterion: trauma type: natural or
manmade disasters.
Inclusion criteria: age 16 or older, meeting DSM-III
(APA, 1980) criteria for PTSD with at least one of
the nine SCL-90-Revised (41) subscores above
the Chinese norm (42), and being willing to be
randomly assigned.
Exclusion criteria: past history of bipolar disorder,
schizophrenia, or other psychotic disorders;
current organic mental disorder, factitious
disorder, or malingering; any past history of
alcohol or substance dependence or abuse;
evidence of clinically signiﬁcant hepatic or renal
disease or any other acute or unstable medical
condition that might interfere with safe
participation in the study; use of any medication
with clinically signiﬁcant psychotropic activity
within two weeks of randomization; any CBT
during the trial; psychotherapy initiated or ending
during the trial. For female patients of childbearing
age, participation is contingent on a negative
serum pregnancy test and a medically accepted
method of contraception.

Other: Chinese herbs
PTSD target
Arm 1: Chinese herbs (12 g
two times per day for eight
weeks)
Arm 2: placebo (12 g two
times per day for eight weeks)
Duration: eight weeks
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: none
Sleep (vs. control)
SCL-90-Revised: sleep quality MD 0.43 (CI 0.2, 0.66)

Mithoefer, 2010;
Mithoefer et al.,
2018
Setting: outpatient
RCT
Funding:
Multidisciplinary
Association for
Psychedelic
Studies
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 7; arm 2: 7; arm 3: 12;
total: 26
Mean age/range (years): arm 1: 39.2 (9.7); arm 2:
29.1 (4.0); arm 3: 40.7 (11.1) / not reported
Gender (female):
Diagnostic criteria: trauma type: military trauma;
other (specify): unclear (related to firefighter/police
service).
Inclusion criteria: veterans, firefighters, or police
officers with chronic PTSD (six months or more)
resulting from traumatic experience during their
service; 18 years or older; CAPS total score of
50 or higher; failure to respond to or inability to
tolerate previous pharmacotherapy or
psychotherapy.

Combined
PTSD target
Arm 1: 30 mg MDMA plus
psychotherapy (two eight-hour
sessions)
Arm 2: 75 mg MDMA plus
psychotherapy(two eight-hour
sessions)
Arm 3: 125 mg MDMA plus
psychotherapy (two eight-hour
sessions)
Duration: Two eight-hour
MDMA-assisted
psychotherapy sessions, one
month apart

Follow-up: one month
Sleep (vs. control)
PSQI: MD 5.4 (CI –0.05, 10.85)
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PTSD (vs. control)
NR
AEs
RR 1.21 (CI 0.38, 3.86)
Six in the Chinese herbs and five in the control group withdrew due to
AEs, so reported AEs were similar in the two groups. The most
frequently reported AEs were nausea (14.6 vs. 9.0; P = 0.24),
diarrhea (10.6 vs. 6.5; P = 0.36), and malaise (10.6 vs. 12.3;
P = 0.69).
Nausea: AE subgroup RR 1.622 (CI 0.8, 3.29)

PTSD (vs. control)
CAPS: MD 51.9 (CI 27.98, 75.82)
AEs
A total of 85 AEs occurred among 20 study participants. Four of
the 85 were categorized as serious, and of these four, one was
categorized as both serious and related to the treatment: suicidal
ideation (one), major depression (one), appendicitis (one), acute
increase in PVCs (one);

Study Details

Nakamura et al.,
2011
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Participants

Intervention/Treatment

Exclusion criteria: major medical conditions except
controlled hypertension or adequately treated
hypothyroidism, and pregnant or lactating women
or women not using effective contraception;
permitted comorbid disorders are anxiety
disorders, affective disorders except bipolar
disorder type I, substance abuse or dependence
in remission for 60 days or more, and eating
disorders without active purging; an additional
exclusion criterion cannot be revealed publicly
until a future phase 3 trial is complete.

Adjunctive treatment: other;
required to taper and
abstain from psychotropic
medications during study
participation except for
sedative hypnotics or
anxiolytics used as needed
between MDMA sessions
Comparator: other
pharmacological intervention:
30 mg MDMA; 125 mg
MDMA; 30 mg MDMA plus
psychotherapy (active
comparator)
Additional intervention or
control group: 125 mg
MDMA plus psychotherapy
Outpatient
Specialty care
Individual treatment

Sleep outcome measures: other comparisons
vs comparator: PSQI: MD 3.2(CI –2.8, 9.2)
arm 2 vs. arm 3: PSQI: MD 2.2 (CI –3.19, 7.59)

Number of patients: arm 1: 28; arm 2: 35; total: 63
Mean age/range (years): arm 1: 49.9 (10.3);
arm 2: 53.8 (10.4) / NR
Gender (female):
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: male and female U.S. veterans,
ages 18–70, from a primary care clinic at Veterans
Affairs Salt Lake City Health Care System.
Participants exhibit self-reported sleep disturbance
as assessed by a validated sleep questionnaire,
the Medical Outcomes Study Sleep Scale
(MOS-SS) [33]; they are not required to have
formal diagnoses of either primary or secondary
insomnia, including sleep-disordered breathing,
chronic obstructive pulmonary disease, or restless
legs syndrome. Since the study is broadly
interested in mind-body bridging’s beneficial
impact on comorbid symptoms, patients currently
treated for depression, pain, and any general
medical conditions (e.g., hypertension, diabetes)
are not excluded. Additionally, patients on sleep
medication, antidepressants, pain medications,
and other medications for any condition that is not
under exclusion criteria are admitted. Thus, the

Sleep hygiene, psychotherapy
Sleep target
Arm 1: mind-body bridging
(once per week for two
sessions)
Arm 2: sleep education (once
per week for two sessions)
Duration: two weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: other behavioral
intervention: sleep education
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: one week
Sleep (vs. control)
MOS-SS: sleep adequacy MD 8.64 (CI –5, 22.28)
MOS-SS: sleep disturbance MD –9.61 (CI –22.54, 3.32)
MOS-SS: somnolence MD –4.02 (CI –17.87, 9.83)
MOS-SS: snoring MD 7.87 (CI –11.02, 26.76)
MOS-SS: waking up short of breath / with a headache MD –0.82
(CI –14.51, 12.87)
MOS-SS, Sleep Problems Index I: MD –8.67 (CI –20.16, 2.82)
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PTSD outcome measures: other comparisons
vs comparator: CAPS: MD 30.7 (CI 2.92, 58.48)
arm 2 vs. arm 3: CAPS: MD 21.2 (CI –3.54, 45.94)

PTSD (vs. control)
PCL-M
AEs
NR
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inclusion criteria are much broader than those
used in a typical treatment study, consistent with
the main objective of this study.
Exclusion criteria: patients are excluded if they
present with significant mental health issues, such
as severe psychosis or major depression, or are
under intensive mental health case management,
as determined by an attending physician in
Veterans Administration Primary Care, or are on
antipsychotic medication.
Newton, 2014;
Rodgman et al.,
2016
Setting: outpatient
Crossover RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 8; arm 2: 8; total: 8
Mean age/range (years): 34.8 (8.3) / not reported
Gender (female): 0%
Diagnostic criteria: diagnosis based on CAPS and
MINI; trauma type: military trauma.
Inclusion criteria: male veterans, ages 21–55,
having a diagnosis of PTSD specifically based on
their military service.
Exclusion criteria: active substance use or an
alternative severe psychiatric diagnosis such as
bipolar disorder or schizophrenia; taking other
psychiatric medications; or having hypotension.

PTSD medication
Sleep target
Arm 1: placebo
Arm 2: doxazosin XL
(increasing dose from 4 mg to
16 mg per day over 16 days)
Duration: 16 days of
medication followed by two
weeks of washout
Adjunctive treatment: not
reported
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD –3.8 (CI –10.73, 3.13)

Neylan et al., 2006
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 4
Power calculation:
yes (PTSD only)

Number of patients: arm 1: 34; arm 2: 29; total: 63
Mean age/range (years): not reported / not reported
Gender (female): not reported
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: veterans ages 20–60 who meet
DSM-IV (APA, 1994) criteria for current PTSD and
are medication-free or receiving a stable regimen
of pharmacotherapy for two months.
Exclusion criteria: meet criteria for alcohol or
substance abuse within the past six months;
lifetime criteria for organic mental disorder,
schizophrenia, schizoaffective disorder, or bipolar
disorder; history of brain disease; current systemic
illness affecting central nervous system function;
myocardial infarction in the past year; or recent
use of guanfacine or clonidine.

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: guanfacine (1.0–3.0
mg per day for eight weeks)
Duration: eight weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
Sleep Quality Index MD 0.62 (CI –1.46, 2.7)
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PTSD (vs. control)
CAPS: MD –4.3 (CI –63.58, 54.98)
AEs
There was one instance each of aculopapular rash, rhinitis, and
gassiness/bloating.

PTSD (vs. control)
CAPS: MD –0.6 (CI –11.13, 9.93)
AEs
Dry mouth: AE subgroup RR 3.933 (CI 1.67, 9.25)
Significantly (statistically) more patients experienced dry mouth and
lightheadedness in the treatment group. (Percentages are given in the
study’s text.) Guanfacine was associated with higher incidence of side
effects, including dry mouth (59% in guanfacine group vs. 15% in
placebo; p<0.001, two-tailed Fisher’s exact test) and lightheadedness
(24% in guanfacine group vs. 3% in placebo; p = 0.019, Fisher’s exact
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test), with a tendency toward greater somnolence (48% in guanfacine
group vs. 23% in placebo, p = 0.063, Fisher’s exact test). Guanfacine
resulted in a greater drop in mean blood pressure in the guanfacine
group (131.0/84.5 mm Hg at baseline vs. 127.0/80.1 mm Hg at end of
trial) vs. placebo (133.9/ 85.6 mm Hg at baseline vs. 133.4/84.5 mm
Hg at end of trial).
Lightheadedness: AE subgroup RR 8 (CI 1.06, 60.19)
Somnolence: AE subgroup RR 2.087 (CI 1.01, 4.3)

D’Otalora, 2013;
Ot’alora G, et al.,
2018
Setting: outpatient
Crossover RCT
Funding:
Multidisciplinary
Association for
Psychedelic
Studies Public
Benefit
Corporation
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 6; arm 2: 9; arm 3: 13
Mean age/range (years): 42.0 (12.9) / 22–66
Gender (female): 68%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure; military
trauma; other (specify): ritual abuse, witnessing a
crime.
Inclusion criteria: men and women 18 years or
older, PTSD for at least six months, and a score
≥50 on the Clinician Administered PTSD Scale for
DSM-IV; candidates have failed to respond to at
least one course of pharmacotherapy and/or
psychotherapy; participants are otherwise
physically healthy and free of psychiatric or
medical contraindications for receiving MDMA.
Exclusion criteria: women cannot be pregnant or
lactating.

Combined
PTSD target
Arm 1: 40 mg MDMA plus
psychotherapy (= comparator)
Arm 2: 100 mg MDMA plus
psychotherapy
Arm 3: 125 mg MDMA plus
psychotherapy
Duration: two double-blind
eight-hour experimental
sessions spaced one month
apart; daily 15- to 60-minute
telephone contact occurs for
seven days following each
experimental session; two
more integrative sessions
take place before the next
experimental session
Adjunctive treatment:
participants are required to
withdraw/abstain from
previous form(s) of therapy
Comparator: other
pharmacological intervention:
alternate dose of MDMA (arm
1= 40 mg MDMA plus
psychotherapy)
Additional intervention or
control group: alternate dose
of MDMA (arm 3 = 125 mg
MDMA plus psychotherapy)
Outpatient
Specialty care
Individual treatment
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Follow-up: one month after the second blinded experimental session,
and participants then crossed over and had open-label sessions;
outcome measures were administered a month after the second
open-label session and two months after the third open-label session;
a follow-up assessment occurred at approximately 12 months after
the final active dose MDMA session.
Sleep (vs. control)
PSQI: MD –1.8 (CI –6.37, 2.77)
PTSD (vs. control)
CAPS: MD –3.3 (CI –32.95, 26.35)
AEs
Arms 1, 2, 3, and total, n (%) for each AE, respectively:
Top reactions during experimental sessions were anxiety: two (33.3),
six (66.7), seven (53.8), 17 (60.7); dizziness: one (16.7), two (22.2),
seven (53.8), 12 (42.9); fatigue: two (33.3), four (44.4), four (30.8),
11 (39.3); headache: four (66.7), four (44.4), three (23.1), 13 (46.4);
jaw clenching, tight jaw: two (33.3), five (55.6), eight (61.5), 18 (64.3);
low mood: zero, five (55.6), two (15.4), seven (25.0); muscle tension:
two (33.3), four (44.4), seven (53.8), 13 (46.4).
Top reactions during seven days of contact were anxiety: two (33.3),
eight (88.9), ten (76.9), 20 (71.4); difficulty concentrating: two (33.3),
five (55.6), two (15.4), nine (32.1); fatigue: two (33.3), seven (77.8),
nine (69.2), 18 (64.3); headache: four (66.7), three (33.3), five (38.5),
12 (42.9); increased irritability: two (33.3), five (55.6), six (46.2),
13 (46.4); insomnia: three (50.0), seven (77.8), six (46.2), 16 (57.1);
lack of appetite: one (16.7), one (11.1), eight (61.5), ten (35.7); low
mood: two (33.3), six (66.7), nine (69.2), 17 (60.7); muscle tension:
two (33.3), one (11.1), six (46.2), nine (32.1); nausea: one (16.7),
three (33.3), eight (61.5), 12 (42.9); needing more sleep: two (33.3),
five (55.6), eight (61.5), 15 (53.6); ruminations: one (16.7), five (55.6),
six (46.2), 12 (42.9).
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Psychiatric treatment emergent AEs were anxiety: zero, three (33.3),
four (30.8), seven (25.0); depressed mood: zero, two (22.2), two
(15.4), four (14.3); irritability: zero, two (22.2), one (7.7), three (10.7);
obsessive rumination: zero, one (11.1), one (7.7), two (7.1); panic
attack: zero, zero, one (7.7), one (3.6); restlessness: zero, one (11.1),
zero, one (3.6).
Dizziness: AE subgroup RR two (CI 0.59, 6.79)
Fatigue: AE subgroup RR 1.333 (CI 0.35, 5.13)
Headaches: AE subgroup RR 0.667 (CI 0.26, 1.68)
Sleep outcome measures: other comparisons
vs. comparator: PSQI: MD 0.3(CI –3.89, 4.49)
arm 2 vs. arm 3: PSQI: MD –2.1 (CI –5.86, 1.66)
PTSD outcome measures: other comparisons
vs. comparator: CAPS: MD 5.7 (CI –22.57, 33.97)
arm 2 vs. arm 3: CAPS: MD –9 (CI –38.54, 20.54)

Peniston, 1986
NR
Setting: inpatient
and outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 8; arm 2: 8; total: 16
Mean age/range (years): arm 1: 37.25 (2.82); arm
2: 36.12 (2.62) / 29–42
Gender (female): not reported
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: diagnosis of PTSD as defined by
the DSM III (APA, 1980); no evidence of psychotic
symptoms (i.e., hallucinations or delusions); no
known organic dysfunction; and frequently
recurring combat nightmares/flashbacks that
are anxiety-evoking events.
Exclusion criteria: NR

Other: EMG biofeedbackassisted desensitization
Sleep target
Arm 1: no treatment
Arm 2: EMG biofeedbackassisted desensitization
(45 desensitization sessions
treating ten hierarchically
constructed stressful items)
Duration: unclear
Adjunctive treatment: not
reported
Comparator: no intervention
Other: inpatient and outpatient
Specialty care
Individual treatment

Follow-up: 24 months
Sleep (vs. control)
Reported instances of recurring nightmares/flashbacks: RR 0.188
(CI 0.09, 0.4)

Pollack, 2005;
Pollack et al., 2011
Setting: outpatient
Crossover RCT
Funding: private
industry (e.g.,
pharma)

Number of patients: arm 1: 27; arm 2: 27; total: 27
Mean age/range (years): 42.0 (10.3) / not reported
Gender (female): 70.8%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; military trauma;
traumatic grief or separation (e.g., death of loved
one); other (specify): other.

PTSD medication
Sleep target
Arm 1: placebo at bedtime for
three weeks
Arm 2: eszopiclone 3 mg per
day at bedtime for three
weeks

Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD –2.99 (CI –5.07, –0.91)
Sleep latency (minutes): MD –30 (CI –64.61, 4.61)
Total sleep time (minutes): MD 27.62 (CI –16.43, 71.67)
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PTSD (vs. control)
NR
AEs
NR
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Randomization at
patient level
Number of sites: 1
Power calculation:
no

Inclusion criteria: adults ages 18–64 with a primary
DSM-IV (APA, 1994) diagnosis of PTSD, by
structured interview, with associated sleep
disturbance, operationalized as (1) positive score
on CAPS item D1, difficulty falling/staying asleep;
(2) sleep latency of at least 30 minutes; and
(3) total sleep time no more than 6.5 hours at least
three times per week over the previous month.
Exclusion criteria: lifetime history of psychotic
disorders; history of alcohol/substance abuse in
the last three months or dependence in the last
six months; current CBT or any psychotherapy
initiated less than a month prior to randomization;
current legal actions related to the trauma.

Duration: three weeks each
treatment with one week of
washout
Adjunctive treatment: other:
concurrent antidepressants
(at a stable dose for at
least four weeks prior to
randomization) permitted,
but other psychotropic
agents excluded
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Prisco, 2009;
Prisco et al., 2013
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 11; arm 2: 12; arm 3:
12; total: 35
Mean age/range (years): arm 1: 37.6 (8.0); arm 2:
37.9 (10.3); arm 3: 37.8 (11.4) / not reported
Gender (female): 28.57%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: combat veterans of OEF
and/or OIF conflicts, diagnosed with PTSD, per
DSM-IV-TR (APA, 2000) criteria; have insomnia,
as indicated by a score ≥8 on the ISI (diagnosis of
insomnia made after PTSD diagnosis); and stable
on psychotropic medications for one month prior to
enrollment in study.
Exclusion criteria: not speaking English; not being
competent to sign informed consent; history of
moderate or severe traumatic brain injury; starting
use of bilevel positive airway pressure or CPAP
during study; severe psychiatric illness defined as
suicidal ideation, homicidal ideation, or psychosis;
history of substance dependence, per DSM-IV-TR
(APA, 2000) criteria during the one year preceding
enrollment in the study or history of illicit substances
for three months prior to study enrollment or
positive Audit C score at study enrollment or
during course of study enrollment (defined as
score of 5 and above); receiving acupuncture
during the past three months; taking Coumadin,
heparin, or Lovenox; or being pregnant.

CAM
Sleep target
Arm 1: waiting list control
Arm 2: sham group auricular
acupuncture (two 45-minute
treatments per week for eight
weeks)
Arm 3: true group auricular
acupuncture (two 45-minute
treatments per week for eight
weeks)
Duration: eight weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: usual care alone
passive alternative (e.g.,
sham, attention control): sham
acupuncture; the sham
intervention involved using
nonacupuncture points, which
were selected based on
consultation with the study
acupuncturists and on
acupuncture interventions for
insomnia; delivery of the
sham acupuncture was similar
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Outcomes/Results
PTSD (vs. control)
CAPS: MD –13.58 (CI –24.64,–2.52)
AEs
In eszopiclone patients, 32% reported unpleasant taste, 16% reported
sedation, and 12% reported headaches.

Follow-up: end of intervention
Sleep (vs. control)
Morin Sleep Diary (MSD): refreshness rating MD 0.2 (CI –0.57, 0.97)
MSD: soundness score MD 0 (CI –0.77, 0.77)
ISI: total score MD –1.3 (CI –6.56, 3.96)
MSD: total sleep time MD –93.5 (CI –171.62, –15.38)
MSD: sleep latency MD –4.4 (CI –30.38, 21.58)
MSD: sleep efficiency MD –3.7 (CI –14.09, 6.69)
MSD: naps MD 49.5 (CI 5.25, 93.75)
Wrist actigraph (WA): total sleep time MD –63.3 (CI –132.8, 6.2)
WA: sleep latency MD –11.5 (CI –42.62, 19.62)
WA: sleep efficiency MD –5.2 (CI –14.38, 3.98)
WA: naps MD 17.3 (CI –8.55, 43.15)
PTSD (vs. control)
NR
AEs
RR 0.5 (CI 0.02, 12.9)
No AEs in treatment group. One sham acupuncture patient dropped
out due to lack of comfort with the sham acupuncture treatment.
Sleep outcome measures: other comparisons
vs. comparator: MSD: refreshness rating MD 0.5(CI –0.27, 1.27)
arm 2 vs. arm 3: MSD: refreshness rating MD –0.3 (CI –1.07, 0.47)

Study Details

Pruiksma et al.,
2016; Resick,
Wachen, et al.,
2015
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
other power
calculation

Participants

Number of patients: arm 1: 56; arm 2: 52; total: 108
Mean age/range (years): arm 1: 31.8 (7.3); arm 2:
32.4 (7.9) / not reported
Gender (female): 7.4%
Diagnostic criteria: trauma type: military trauma;
other (specify): not reported.
Inclusion criteria: active duty, activated reservists,
or activated National Guard members; age 18 or
older; speaking and reading English; experience of
a Criterion A traumatic event as defined by the
DSM-IV-TR (APA, 2000) that occurred during
military deployment (the diagnosis of PTSD may
have been based on another, worse, Criterion A
event at any time in their lives); stable on
psychotropic medications for six weeks prior to
study entry and, at baseline, participants were
asked to keep their regimens unchanged
throughout the treatment period in consultation
with their prescribers to minimize potential
confounds.
Exclusion criteria: current suicide or homicide risk
meriting crisis intervention; active psychosis; and
moderate to severe traumatic brain injury.

Intervention/Treatment

Outcomes/Results

to the delivery of the true
acupuncture in all aspects
except for the places that
were needled
Additional intervention or
control group: waiting list
control group received usual
care
Outpatient
Specialty care; other care:
acupuncture
Group treatment

vs. comparator: MSD: soundness score MD 0.4 (CI –0.44, 1.24)
arm 2 vs. arm 3: MSD: soundness score MD –0.4 (CI –1.24, 0.44)
vs. comparator: ISI: total score MD –3.8 (CI –8.96, 1.36)
arm 2 vs. arm 3: ISI: total score MD 2.5 (CI –2.66, 7.66)
vs. comparator: MSD: total sleep time MD –75 (CI –151.34, 1.34)
arm 2 vs. arm 3: MSD: total sleep time MD –18.5 (CI –94.84, 57.84)
vs. comparator: MSD: sleep latency MD –7.8 (CI –33.23, 17.63)
arm 2 vs. arm 3: MSD: sleep latency MD 3.4 (CI –21.96, 28.76)
vs. comparator: MSD: sleep efficiency MD –3.5 (CI –13.63, 6.63)
arm 2 vs. arm 3: MSD: sleep efficiency MD –0.2 (CI –10.33, 9.93)
vs comparator: MSD: naps MD 50.5 (CI 7.26, 93.74)
arm 2 vs arm 3: MSD: naps MD –1 (CI –44.24, 42.24)
vs comparator: WA: total sleep time MD –24.7 (CI –94.53, 45.13)
arm 2 vs arm 3: WA: total sleep time MD –38.6 (CI –106.19, 28.99)
vs comparator: WA: sleep latency MD –14.4 (CI –45.63, 16.83)
arm 2 vs arm 3: WA: sleep latency MD 2.9 (CI –27.37, 33.17)

Psychotherapy
PTSD target
Arm 1: group CPT, cognitive
only version (12 sessions,
twice weekly for six weeks )
Arm 2: group PCT (12 sessions,
twice weekly for six weeks)
Duration: six weeks
Adjunctive treatment:
participants are required to
continue with previous form(s)
of therapy
Comparator: other behavioral
intervention: group PCT
Outpatient
Specialty care; unclear
Group treatment

Follow-up: two weeks, six months, and 12 months
Sleep (vs. control)
Insomnia indicator: RR 1.04 (CI 0.77, 1.4)
Nightmare indicator: RR 0.764 (CI 0.44, 1.34)
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PTSD (vs. control)
NR
AEs
NR

Study Details
Raskind, 2005;
Taylor et al., 2008
Setting: outpatient
Crossover RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Raskind, 2007;
Raskind, Peskind,
Chow, et al., 2018
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
12
Power calculation:
yes

Participants

Intervention/Treatment

Outcomes/Results

Number of patients: arm 1: 13, crossed over to
arm 2; total: 13
Mean age/range (years): 49 (10) / NR
Gender (female): 85%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure.
Inclusion criteria: outpatients hat met DSM-IV
(APA, 1994) criteria for PTSD, scored at least 40
on the PCL-C, at least 4 (of a maximum of 8) on
the CAPS recurrent distressing dreams item and
at least 4 on the CAPS difficulty falling asleep /
staying asleep item.
Exclusion criteria: NR.

Other: prazosin
Sleep target
Arm 1: prazosin (1 mg, titrated
up as needed, for three
weeks)
Arm 2: placebo (daily for three
weeks)
Duration: three weeks per
treatment
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: none
Sleep (vs. control)
CAPS, item B2: recurrent distressing dreams MD –0.6 (CI –2.31,
1.11)
CAPS, item 13: difficulty falling/staying asleep MD –0.8 (CI –2.11,
0.51)
Nonnightmare distressed awakenings: MD –1.4 (CI –9.99, 7.19)
PTSD Dream Rating Scale: MD –2.7 (CI –10.56, 5.16)

Number of patients: arm 1: 152; arm 2: 152; total:
304
Mean age/range (years): arm 1: 51.4 (13.8); arm
2: 52.3 (13.8) / not reported
Gender (female): 2.30%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: meets the criteria for PTSD
according to the DSM-IV (APA, 1994) and has a
total score of at least 50 on the 17-item CAPS; has
been exposed to one or more traumatic, lifethreatening events in a war zone that preceded
the onset of recurrent nightmares; reports and can
recall combat-related nightmares; has a frequency
score of at least 2 and a cumulative score of at
least 5 on CAPS item B2 (recurrent distressing
dreams); for at least four weeks before
randomization, was receiving a stable dose of
nonexcluded medications or has been receiving
supportive psychotherapy.
Exclusion criteria: acute or unstable medical
illness; a systolic blood pressure of less than
110 mm Hg while the patient is in a supine
position, a decrease in systolic blood pressure
of more than 20 mm Hg after two minutes of
standing, or any decrease in blood pressure

PTSD medication
Sleep target
Arm 1: placebo
Arm 2: prozasin (flexible
dosing for 12 weeks; mean
maintenance dose reached
14.8 ± 6.1 mg per day)
Duration: 26 weeks
Adjunctive treatment:
participants are included if
they are receiving a stable
dose of nonexcluded
medications or have been
receiving supportive
psychotherapy for at least four
weeks before randomization
Comparator: placebo
Unclear
Specialty care; unclear
Individual treatment

Follow-up: ten weeks and 26 weeks
Sleep (vs. control)
CAPS, item B2: recurrent distressing dreams MD –0.2 (CI –0.73,
0.33)
PSQI: MD –0.2 (CI –1.24, 0.84)
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PTSD (vs. control)
PCL-C: MD –4 (CI –15.75, 7.75)
AEs
AEs did not differ between conditions. Dizziness occurred three times
in both the placebo and prazosin conditions.
Dizziness: AE subgroup RR 1 (CI 0.25, 4.07)

PTSD (vs. control)
CAPS: MD 0.1 (CI –5.16, 5.36)
AEs
RR 1.056 (CI 0.58, 1.93)
The number of serious AEs did not differ significantly by group
(19 events among 152 participants in the prazosin group and
18 events among 152 participants in the placebo group, P = 0.72.
There was one death in each group; both deaths involved a
combination of an accident and a medical event and were
considered by the Data and Safety Monitoring Committee to be
unrelated to trial participation. Details about AEs are provided in
Of the AEs, dizziness, lightheadedness, and urinary incontinence
were significantly more common in the prazosin group than in the
placebo group (34% vs. 21%, P = 0.02; 34% vs. 20%, P = 0.01; and
12% vs. 4%, P = 0.02, respectively). New or worsening suicidal
ideation was significantly less common among participants assigned

Study Details

Participants

Intervention/Treatment

accompanied by dizziness; the presence of a
psychotic or cognitive disorder; substance
dependence within the previous three months;
current cocaine or stimulant use; active suicidal or
homicidal ideation with plan or intent; and
psychosocial instability (defined as a short-term or
long-term situational life crisis). Participants are
also excluded if they were receiving prazosin or
another α1-adrenergic antagonist at the time of
recruitment or if they have participated in a
previous trial of prazosin for PTSD; if they have
received prolonged exposure therapy, REM
desensitization, and reprogramming, or CPT within
four weeks before randomization; or if they have
taken trazodone within two weeks before
randomization. Women are excluded if they are
pregnant or nursing or if they decline to use an
effective birth control method.
Raskind, 2009;
Raskind, 2014;
Raskind, Millard, et
al., 2016; Raskind,
Peterson, et al.,
2013
Setting: unclear
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 32; arm 2: 35
Mean age/range (years): 30 (6) / NR
Gender (female): 85%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: active duty soldiers returned
from combat deployments to Afghanistan and/or
Iraq who meet DSM-IV (APA, 1994) criteria for
PTSD based on the SCID frequent trauma content
nightmares item.
Exclusion criteria: NR.

Outcomes/Results
to prazosin than among those assigned to placebo.There were
two instances of suicidal ideation in the placebo group that led to
hospitalization and none in the prazosin group
Dizziness: AE subgroup RR 1.159 (CI 0.9, 1.49)
Headaches: AE subgroup RR 0.831 (CI 0.63, 1.1)
Somnolence AE subgroup RR 1.062 (CI 0.77, 1.47)
Nausea: AE subgroup RR 1.146 (CI 0.8, 1.63)
Insomnia: AE subgroup RR 0.917 (CI 0.61, 1.39)
Diarrhea: AE subgroup RR 1 (CI 0.41, 2.45)
Dry mouth: AE subgroup RR 0.545 (CI 0.21, 1.44)

PTSD medication
PTSD target
Arm 1: prazosin (1 mg titrated
up to 5 mg midmorning and
20 mg QHS for men; 2 mg
midmorning and 10 mg QHS
for women, for 15 weeks)
Arm 2: placebo
Duration: 15 weeks
Adjunctive treatment: not
reported
Comparator: placebo
Unclear
Specialty care; unclear
Individual treatment
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Follow-up: weeks 7, 11, and 15
Sleep (vs. control)
PSQI: MD –3.1 (CI –5.04, –1.16)
CAPS: nightmare item MD –2.5 (CI –3.33, –1.67)
PTSD (vs. control)
CAPS: MD –19.7 (CI –30.94, –8.46)
AEs
Lightheadedness: AE subgroup RR 1.143 (CI 0.21, 6.16)
Two serious AEs occurred during the study, both in participants in the
placebo group. Treatment emergent AEs associated with treatment
for the prazosin group and placebo groups, respectively, were as
follows: syncope: N = 1 (3%) and N = 0 (0%); lightheadedness: N = 8
(25%) and N = 7 (20%); nasal congestion: N = 7 (22%) and N = 4
(11%); lack of energy: N = 0 and N = 1 (3%); palpitations: N = 2 (6%)
and N = 1 (3%); drowsiness: N = 1 (3%) and N = 3 (9%); depression:
N = 0 and N = 2 (6%); muscle weakness, N = 1 (3%) and N = 0.
Miscellaneous AEs occurred in 16 (50%) participants in the prazosin
group and 23 (66%) in the placebo group. Headache was less
frequent in the prazosin group (N = 1 [3%]) than in the placebo group
(N = 8 [23%]); Fisher’s exact test, p = 0.03).
Fatigue: AE subgroup RR 0.5 (CI 0, 181.67)
Drowsiness: AE subgroup RR 0.333 (CI 0.01, 16.93)
Headaches: AE subgroup RR 0.125 (CI 0, 4.69)

Study Details
Raskind, Peskind,
Kanter, et al., 2003
NR
Setting: outpatient
Crossover RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Participants
Number of patients: arm 1: 10; arm 2: 10; total: 10
Mean age/range (years): 53 (3) / not reported
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: veterans who meet DSM-IV
(APA, 1994) criteria for PTSD and have
experienced PTSD symptoms since their return
from Vietnam at least 25 years earlier; free of
alcohol or other substance abuse for at least six
months; frequent and severe combat-traumarelated nightmares, as defined by a score of 6 or
higher on the CAPS recurrent distressing dreams
item.
Exclusion criteria: NR.

Intervention/Treatment
PTSD medication
Sleep target
Arm 1: placebo
Arm 2: prazosin (6 mg per day
at bedtime plus 4 mg per day
at 3:00 p.m. for 20 weeks)
Duration: nine weeks
(followed by two weeks of
washout and then a crossover
to another arm)
Adjunctive treatment:
participants are required to
continue with previous form(s)
of therapy
Comparator: placebo

Outcomes/Results
Follow-up: end of intervention
Sleep (vs. control)
CAPS: recurrent distressing dreams MD –3.1 (CI –5.24, –0.96)
CAPS: difficulty falling/staying asleep MD –3.1 (CI –5.08, –1.12)
PTSD (vs. control)
CAPS: MD –29.2 (CI –58.49, 0.09)
AEs
RR 4 (CI 0.2, 78.16)
Two patients experienced mild orthostatic systolic blood pressure
decreases (10–20 mm Hg) and dizziness early during prazosin
titration, which resolved as the dose was increased.

Outpatient
Specialty care; unclear
Individual treatment
Raskind, Peskind,
Hoff, et al., 2007
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 20; arm 2: 20; total: 40
Mean age/range (years): 56 (9) / NR
Gender (female): 5%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: U.S. military veterans meeting
DSM-IV (APA, 1994) criteria for PTSD related to
combat exposure or other life-threatening war
zone trauma.
Exclusion criteria: alcohol or other substance
abuse within the past three months; history of
schizophrenia, bipolar disorder, other psychotic
disorder, or depression with active suicidal
ideation.

PTSD medication
Sleep target
Arm 1: prazosin (1 mg titrated
to 15 mg as needed for eight
weeks)
Arm 2: placebo
Duration: eight weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: none
Sleep (vs. control)
CAPS, item B2: recurrent distressing dreams, week 8, MD –2 (CI –3.68,
–0.32)
PSQI: MD –2.9 (CI –5.7, –0.1)
Nightmare Frequency Questionnaire, Scale C, past week, week 8,
MD –0.2 (CI –2.45, 2.05)
PTSD Dream Rating Scale: week 8, MD –5.7 (CI –10.21, –1.19)

Rosenbaum,
Sherrington, and
Tiedemann, 2015;
Rosenbaum et al.,
2016;

Number of patients: arm 1: 39; arm 2: 42
Mean age/range (years): 47.8 (12.1) / 23–73
Gender (female): 16%
Diagnostic criterion: trauma type: other (specify):
most (not all) trauma through occupation.

Other: exercise program
PTSD target
Arm 1: exercise intervention
plus usual care (three
30-minute resistance training

Follow-up: unclear
Sleep (vs. control)
PSQI: MD –2.06 (CI –3.98, –0.14)
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PTSD (vs. control)
CAPS: MD –8 (CI –22.69, 6.69)
AEs
Dizziness AE subgroup RR 1.5 (CI 0.68, 3.29)
Transient dizziness upon standing was reported by 15 subjects (nine
prazosin and six placebo). There were no episodes of fall or syncope.

Study Details

Participants

Intervention/Treatment

Outcomes/Results

ACTRN
12610000579099;
Setting: inpatient
RCT
Funding: St. John
of God Healthcare
Randomization at
patient level
Number of sites: 1
Power calculation:
yes (PTSD only)

Inclusion criteria: (i) men and women over 18
years of age; (ii) psychiatrist-conﬁrmed DSM-IVTR (APA, 2000) diagnosis of primary PTSD;
(iii) medical clearance to participate in an exercise
program; and (iv) cognitive ability to provide
consent to participate.
Exclusion criteria: (i) medically unﬁt to participate
in an exercise program (e.g., due to a recent acute
cardiac event, unstable angina, acute embolus or
infarction, or acute systematic infection); (ii) pregnant
or planning pregnancy in the proceeding 12 months;
and (iii) complex PTSD with trauma occurring in
childhood only.

sessions per week and a
pedometer-based walking
program for 12 weeks)
Arm 2: usual care only
Duration: 12 weeks
Adjunctive treatment:
participants are required to
continue with previous form(s)
of therapy
Comparator: usual care alone
Inpatient
Specialty care
Individual treatment

PTSD (vs. control)
PCL-C: MD –4.2 (CI –10.48, 2.08)

Rosenberg et al.,
2002
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: 6; arm 2: 6; total: 12
Mean age/range (years): 54.8(9.1) / 47–75
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: meets the diagnosis criteria for
PTSD and major depression on SCID-IV (APA,
1994), Axis I Disorders, Clinician Version; taking
antidepressant medication (of any class) at an
unchanged dose for one month prior to repetitive
transcranial magnetic stimulation (rTMS); has a
Hamilton Rating Scale for Depression score
greater than 17 at baseline; age 20–80; competent
to sign informed consent.
Exclusion criteria: metal in the head or scalp;
implantable devices including cardiac pacemakers
and defibrillators; seizure within the past year;
substance abuse within three months prior to
rTMS; acute medical illness; investigators unable
to determine motor threshold after attempting on
two successive days; epileptiform abnormalities on
electroencephalogram.

Other: rTMS to left frontal
cortex
PTSD target
Arm 1: rTMS (90% of motor
threshold, 1 Hz, 6,000 stimuli
over ten days)
Arm 2: rTMS (90% of motor
threshold, 5 Hz, 6,000 stimuli
over ten days)
Duration: ten days
Adjunctive treatment:
participants are required to
continue with previous form(s)
of therapy
Comparator: rTMS at a
different frequency
Outpatient
Specialty care
Individual treatment

Follow-up: end of intervention, one month, and two months
Sleep (vs. control)

Rousseau, DubéFrenette, and
Belleville, 2018
NR
Setting: outpatient
RCT
Funding: not
reported

Number of patients: arm 1: 21 (control condition);
arm 2: 22 (treatment condition)
Mean age/range (years): 31.25 (10.80) control,
29.11 (9.04) / treatment 19–51 (control) 19–59
(treatment)
Gender (female): 93.8% control, 84.2% treatment
Diagnostic criterion: trauma type: sexual abuse or
assault.

Psychotherapy
Sleep target
Arm 1: control (five-week
waiting period)
Arm 2: treatment (five weeks
of IRT)
Duration: five weeks

Follow-up: one week
Sleep (vs. control)
PSQI: MD –2.77 (CI –5.34, –0.2)
PSQI-A (addendum for PTSD): MD –1.06 (CI –3.76, 1.64)
ISI: MD –4.6 (CI –7.76, –1.44)
Nightmare Distress Questionnaire: MD –3.92 (CI –9.28, 1.44)
Nightmares per week: MD –0.57 (CI –2.29, 1.15)
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AEs
RR 1.077 (CI 0.02, 52.97)
Per the text, “No adverse events.”

PTSD (vs. control)
Mississippi Scale of Combat Severity: MD –8 (CI –15.16, –0.84)
AEs
RR 1 (CI 0.02, 46.4)
There were no serious AEs or seizures, nor any development of new
neurological deﬁcit.

Study Details

Participants

Intervention/Treatment

Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Inclusion criteria: (a) over 18 years of age; (b) able
to understand and speak French; (c) history of
unwanted sexual experience; (d) PTSD diagnosis
according to the DSM-IV-TR (APA, 2000);
(e) sleep complaints, as established by a PSQI
score of 5 or higher and a mean of one or more
nightmares per week for at least one month; (f) if
psychotropic medication is used, stable for a
minimum of three months; and (g) available for inperson assessments and therapy sessions. A
nightmare is defined according to DSM-5 (APA,
2013) criteria.
Exclusion criteria: past or present psychotic
episode, bipolar disorder, or organic mental
disorder (e.g., dementia); substance use disorder;
sleep apnea diagnosis; use of prazosin to treat
nightmares; presently in treatment for
psychological difficulties; and significant suicidal
thoughts requiring immediate intervention.

Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: no intervention
Outpatient
Specialty care; unclear
Individual treatment

PTSD (vs. control)
NR

Stein, Kline, and
Matloff, 2002
NR
Setting: outpatient
RCT
Funding: private
industry (e.g.,
pharma)
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 9; arm 2: 10; total: 19
Mean age/range (years): arm 1: 51.1 (8.1); arm 2:
55.2 (6.6) / 34–69
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: male veterans who meet DSM-IV
(APA, 1994) criteria for PTSD; PTSD symptoms
were prospectively judged to be minimally
responsive to 12 or more weeks (four weeks or
more at maximally tolerated doses) of treatment
with an SSRI.
Exclusion criteria: NR.

PTSD medication
PTSD target
Arm 1: placebo
Arm 2: olanzapine (10–20 mg
per day for eight weeks)
Duration: eight weeks
Adjunctive treatment:
participants are required to
continue with previous form(s)
of therapy
Comparator: placebo
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD –4.86 (CI –7.72,–2)

Telles, 2009;
Telles et al., 2010
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level

Number of patients: arm 1: 11; arm 2: 11; total: 22
Mean age/range (years): arm 1: 32.1 (9.3); arm 2:
30.8 (5.5) / NR.
Gender (female): 0%
Diagnostic criterion: trauma type: natural or
manmade disasters.
Inclusion criteria: males of normal health, not on
medication, with a readiness to be present for all

Other: yoga
PTSD target
Arm 1: yoga (one hour daily
for seven days)
Arm 2: waiting list control
Duration: one week
Adjunctive treatment: other:
those on medication are

Follow-up: none
Sleep (vs. control)
Disturbed sleep: MD –0.99 (CI –4.27, 2.29)
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Outcomes/Results

AEs
NR

PTSD (vs. control)
CAPS: MD –12.13 (CI –24.14, –0.12)
AEs
RR 5.4 (CI 0.31, 93.85)
Olanzapine (two for somnolence; one for unspecified reason)
Somnolence: AE subgroup RR 3.6 (CI 0.19, 69.84)

PTSD (vs. control)
NR

Study Details

Participants

Intervention/Treatment

Number of sites: 1
Power calculation:
no

assessments and to be assigned to either yoga or
control group and with no prior knowledge of yoga.
Exclusion criteria: diagnosed illness, taking
prescribed medication.

excluded, assumed not
allowed
Comparator: no intervention
Outpatient
Specialty care; unclear
Group treatment

AEs
None (per the text).

Thunker and
Pietrowsky, 2012
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: PTSD arm 1: 14 PTSD; arm
2: 12
Mean age/range (years): arm 1: 36.0 +/– 2.7; arm
2: 41.4 +/– 2.9 / NR
Gender (female): 54%
Diagnostic criterion: trauma type: other (specify):
not specified.
Inclusion criteria: patients older than 18, primarily
suffering from nightmares; with major depression
and nightmares; and with PTSD and nightmares.
Exclusion criteria: acute substance abuse or
psychosis; less than one nightmare per month on
average.

Psychotherapy
Sleep target
Arm 1: nightmare therapy
(seven weekly therapy
sessions of 50 minutes each
and then a final session three
weeks later)
Arm 2: control
Duration: ten weeks
Adjunctive treatment: not
reported
Comparator: other behavioral
intervention: control
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: ten weeks
Sleep (vs. control)
Nightmare frequency: –2.2 (CI –10.98, 6.58)
Nightmare anxiety: MD –0.2 (CI –1.4, 1)

Ulmer, Edinger,
and Calhoun, 2011
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites:
NR
Power calculation:
no

Number of patients: arm 1: 12; arm 2: 9; total: 22
Mean age/range (years): 45.96 (11.06) / NR
Gender (female): arm 1: 33.3%; arm 2: 44.4%
Diagnostic criteria: all participants are required to
have a PTSD diagnosis established using CAPS
or SCID; trauma type: military trauma.
Inclusion criteria: provide written informed
consent; meet DSM-IV-TR (APA, 2000) criteria
for a diagnosis of PTSD; screen positive for an
insomnia disorder on the Duke Structured Sleep
Interview for Sleep Disorders; score >14 on the
ISI; and endorse nightmares on CAPs or the
PCL-M.
Exclusion criteria: patients who screen positive on
the Duke Structured Interview for Sleep Disorders
for symptoms of sleep apnea, narcolepsy, restless
legs syndrome, or circadian disorders, and those
with active drug or alcohol abuse or dependence.

Psychotherapy
Sleep target
Arm 1: CBT for insomnia and
IRT (six biweekly sessions
within 12 weeks)
Arm 2: usual care
Duration: six biweekly onehour individual sessions with
the interventionist, including
three sessions of CBT-I and
three sessions of IRT, in that
order
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: usual care alone
Outpatient
Specialty care
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
Sleep log: total sleep time MD 1.32 (CI 0.09, 2.55)
Sleep log: wake after sleep onset MD –61.63 (CI –103.62, –19.64)
Sleep log: sleep onset latency MD –32.66 (CI –52.2, –13.12)
Sleep log: sleep efficiency MD 19.66 (CI 9.61, 29.71)
Sleep log: nightmare frequency MD –0.46 (CI –2.54, 1.62)
ISI: MD –9 (CI –14.79, –3.21)
PSQI: MD –6.34 (CI –10.12,–2.56)
PSQI-A (addendum for PTSD): MD –2.55 (CI –7.51, 2.41)
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Outcomes/Results

PTSD (vs. control)
NR
AEs
NR

PTSD (vs. control)
PCL-M: MD –22.22 (CI –34.55, –9.89)
AEs
NR

Study Details
Wahbeh et al.,
2016
NR
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
yes (PTSD only)

Participants
Number of patients: arm 1: 27; arm 2: 25’ arm 3:
25; arm 4: 25; total: 102 (114 randomized)
Mean age/range (years): arm 1: 53.3 (12.6); arm
2: 52.2 (12.5); arm 3: 50.0 (12.8); arm 4: 53.
(11.8) / NR
Gender (female): arm 1: 7%; arm 2: 8%; arm 3:
4%; arm 4: 4%
Diagnostic criterion: PTSD diagnosis confirmation
is made through CAPS for DSM-IV (Blake et al.,
1995); trauma type: military trauma.
Inclusion criteria: combat veteran (defined by a
score of 7 on the Combat Exposure Scale; Keane
et al., 1989); chronic PTSD diagnosis confirmed
through clinician interview; ages 25–65; either
gender; good general medical health; stable dose
of medications and therapy for duration of the
study; and willing and able to provide informed
consent.
Exclusion criteria: significant chronic medical
illness in which symptoms and/or treatment
preclude participation; psychiatric or behavioral
illness such as schizophrenia, schizoaffective
disorder, bipolar disorder, psychotic disorder
(not including transient dissociative states or
flashbacks associated with PTSD reexperiencing
symptoms); any DSM-IV (APA, 1994) cognitive
disorder; current delirium; psychiatric instability or
situational life crises, including evidence of being
actively suicidal or homicidal; or any behavior that
poses an immediate danger to the participant or
others; substance dependence disorder within
three months of the study or current substance
use other than marijuana and alcohol (no more
than two drinks per day, by self-report); sexual
assault as primary PTSD event(s) (to reduce
heterogeneity from traumatic event); planning to
move from the area in the next year; or prior or
current meditation practice defined as more than
five minutes per day for 30 days over the last six
months.

Intervention/Treatment
CAM
PTSD target
Arm 1: mindfulness meditation
(MM)
Arm 2: slow breathing
Arm 3: mindfulness meditation
plus slow breathing
Arm 4: sitting quietly
All participants receive a oneon-one training session
including 20 minutes of
intervention weekly for six
weeks and practice at home
for 20 minutes per day
between sessions.
Duration: six weekly
20-minute intervention
sessions and daily 20-minute
home practice between
sessions
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: passive
alternative (e.g., sham,
attention control): sitting
quietly; other behavioral
intervention: slow breathing,
sitting quietly; intervention 2:
slow breathing participants
use a breathing device
designed to reduce
respiratory rate
Comparator: sitting quietly
participants sat quietly and
listened to a neutral-content
audiobook in the laboratory
sessions
Outpatient
Specialty care; unclear
Individual treatment
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Outcomes/Results
Follow-up: end of intervention
Sleep (vs. control)
PSQI: MD –2.6 (CI –4.88, –0.32)
PTSD (vs. control)
PCL: MD –0.8 (CI –6.23, 4.63)
AEs
NR
Sleep outcome measures: other comparisons
vs. comparator: PSQI: MD –1.1 (CI –3.34, 1.14)
arm 2 vs. arm 3: PSQI: MD –2.9 (CI –5.21, –0.59)
arm 2 vs. arm 4: PSQI: MD –1.5 (CI –3.67, 0.67)
arm 3 vs. arm 2: PSQI: MD 0.3 (CI –1.95, 2.55)
arm 2 vs. arm 4: PSQI: MD 1.8 (CI –0.4, 4)
PTSD outcome measures: other comparisons
vs. comparator: PCL: MD 3.8 (CI –1.29, 8.89)
PCL: MD –3.5 (CI –8.93, 1.93)
PCL: MD –4.6 (CI –11.72, 2.52)
PCL: MD 2.7 (CI –4.66, 10.06)
PCL: MD 7.3 (CI 0.18, 14.42)

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Watson, Tuorila, et
al., 1997
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 30; arm 2: 30; arm 3:
30; total: 90
Mean age/range (years): 45.6 NR / not reported
Gender (female): 0%
Diagnostic criterion: trauma type: military trauma.
Inclusion criteria: male Vietnam war veterans who
meet the DSM-III-R(APA, 1987) criteria for PTSD
as operationalized in the Posttraumatic Stress
Disorder Interview.
Exclusion criteria: none.

CAM
PTSD target
Arm 1: relaxation instructions
(ten 30-minute sessions)
Arm 2: relaxation instructions
plus training in deep breathing
(ten 30-minute sessions)
Arm 3: relaxation instruction
plus deep breathing training
and thermal biofeedback (ten
30-minute sessions)
Duration: ten 30-minute
sessions; overall duration
unclear
Adjunctive treatment: not
reported
Comparator: relaxation:
relaxation and breathing
(participants are instructed to
relax as much as possible)
Additional intervention or
control group: participants are
additionally instructed before
each session to practice deep
breathing
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: end of intervention
Sleep (vs. control)
All 21 treatment x time interactions were nonsignificant.

Whitworth, 2018
NR
Setting: outpatient
RCT
Funding: not
reported
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Number of patients: arm 1: NR; arm 2: NR; total:
30
Mean age/range (years): 29.1 (7.4) / not reported
Gender (female): 73.3%
Diagnostic criterion: not reported; trauma type:
other (specify): not reported.
Inclusion criteria: treat anxious individuals who
have screened positive for PTSD.
Exclusion criteria: not reported.

Other: exercise
PTSD target
Arm 1: resistance training
(three 30-minute sessions per
week for three weeks)
Arm 2: attention control (three
30-minute educational video
[not relating to exercise or
PTSD] viewing sessions per
week for three weeks)
Duration: three weeks
Adjunctive treatment: not
reported
Comparator: usual care

Follow-up: end of intervention
Sleep (vs. control)
Other: sleep quality (instrument NR)
Other: PTSD-related sleep disturbances (instrument NR)
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PTSD (vs. control)
NR
AEs
NR

PTSD (vs. control)
NR
AEs
NR

Study Details

Participants

Intervention/Treatment

Outcomes/Results

Outpatient
Specialty care; unclear
Group treatment
Whitworth et al.,
2019
NR
Setting: outpatient
RCT
Funding: other :
none
Randomization at
patient level
Number of sites: 1
Power calculation:
insufficient power

Zalta, 2018; Zalta
et al., 2019
Setting: outpatient
RCT
Funding:
government grant
or contract
Randomization at
patient level
Number of sites: 1
Power calculation:
no

Number of patients: arm 1: 11 (attention control);
arm 2: 11 (resistance training)
Mean age/range (years): arm 1: 32.1 (15.6); arm
2: 33.8 (11.1) / NR
Gender (female): 81.8%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure; natural or
manmade disasters; military trauma; other
(specify): child abuse, other.
Inclusion criteria: urban-dwelling men and women,
18 years and older, who reported having
experienced at least one lifetime traumatic event
(e.g., physical or sexual assault, military combat,
serious accidents, or life-threatening illnesses),
and have screened positive for PTSD.
Exclusion criteria: medical contraindications to
resistance training (e.g., musculoskeletal
disorders, heart, lung, or metabolic disorders);
pregnancy; and currently engaging in more than
60 minutes of weekly exercise or any resistance
training. Additionally, individuals currently in or
seeking mental health treatment for PTSD are
excluded in order to assess the standalone eﬀects
of resistance training on the variables of interest.

Other: resistance training
Sleep target
Arm 1: attention control (nine
30-minute sessions)
Arm 2: resistance training
(three 30-minute sessions per
week for three weeks, nine
total)
Duration: nine sessions
Adjunctive treatment: other:
could not be in or seeking
mental health treatment for
PTSD
Comparator: passive
alternative (e.g., sham,
attention control): attention
control group learned about
various topics unrelated to
exercise, trauma, or PTSD
Outpatient
Specialty care; unclear
Individual treatment

Follow-up: NR
Sleep (vs. control)
PSQI: MD –1.3 (CI –4.77, 2.17)
PSQI subscale: sleep latency MD –0.9 (CI –1.87, 0.07)
PSQI subscale: sleep duration MD 0.1 (CI –1.03, 1.23)
PSQI subscale: sleep disturbances MD 0.3 (CI –0.42, 1.02)
PSQI subscale: daily dysfunction due to fatigue MD –0.2 (CI –0.93,
0.53)
PSQI subscale: perceived sleep quality MD –0.4 (CI –1.19, 0.39)
PSQI subscale: sleep medication usage MD 0.1 (CI –0.65, 0.85)
PSQI subscale: sleep efficiency MD –0.4 (CI –1.37, 0.57)

Number of patients: arm 1: six (placebo); arm 2:
nine (bright light treatment)
Mean age/range (years): 44.93 (11.83/) NR
Gender (female): 53.3%
Diagnostic criteria: trauma type: sexual abuse or
assault; physical abuse or assault; serious
accident, illness, or medical procedure; military
trauma; other (specify): being shot / shot at,
witnessing serious harm or death of others.
Inclusion criteria: PCL-5 score >33 based on an
index trauma that meets DSM-5 (APA, 2013),
Criterion A, for PTSD; ages 18–70; and fluent in
English.

Bright light treatment
PTSD target
Arm 1: placebo Re-Timer (one
hour, QAM, for four weeks)
Arm 2: active Re-Timer (one
hour, QAM, for four weeks)
Duration: four weeks
Adjunctive treatment:
participants are allowed to
continue with other form(s) of
treatment
Comparator: passive
alternative (e.g., sham,

Follow-up: none
Sleep (vs. control)
PSQI: MD 0.17 (CI –3.97, 4.31)
Wake after sleep onset MD –1.32 (CI –35.62, 32.98)
Sleep time (minutes): MD –74.28 (CI –129.2, –19.36)
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PTSD (vs. control)
Posttraumatic Diagnostic Scale: MD –5.3 (CI –20.73, 10.13)
AEs
RR 1.111 (CI 0.02, 50.42)
Per the text, “There were no AEs reported during the course of the
study.”

PTSD (vs. control)
PCL-5: MD –3.67 (CI –22.09, 14.75)
AEs
RR 1.333 (CI 0.05, 33.83)
Mild headache was noted in one treatment group. No participants in
the placebo group reported side effects.

Study Details

Zang, Hunt, and
Cox, 2014
NR
Setting: outpatient
RCT
Funding: QingdaoBeichuan Psychological Assistance
Programme; the
research was also
supported and
partially sponsored
by the Building
Experience and
Skill Travel
Scholarships of the
University of
Nottingham.
Randomization at
patient level
Number of sites: NR
Power calculation:
no

Participants

Intervention/Treatment

Exclusion criteria: past six months substance use
disorder; lifetime psychotic or bipolar disorder;
lifetime diagnosis of winter depression; significant
suicidal ideation or behaviors in the past six
months; severe hearing and memory problems;
cognitive impairment that would interfere with
consent; pending legal cases or litigation; initiation
of psychotherapy in the past 30 days; engaged in
evidence-based psychotherapy for PTSD serious
unstable medical condition likely to result in
hospitalization in the next year; chronic migraine
triggered by bright light, vision problems, retinal
disease, history of eye surgery, or history of light
treatment; photosensitizing medication use;
unstable dose of psychiatric medication (hypnotics,
sleep aids, and antidepressants must be stable for
30 days before and during the study); high risk for
sleep apnea or restless legs syndrome; worked
night shift in the past month; pregnant, trying to
get pregnant, or breastfeeding; travel outside the
study time zone in the past month.

attention control): placebo
Re-Timer dimmed with neutral
density filters
Outpatient
Specialty care; unclear
Individual treatment

Number of patients: arm 1: 10; arm 2: 10; arm 3:
10; total: 30
Mean age/range (years): 53.63 (12.91) / 28–80
Gender (female): 90%
Diagnostic criteria: if residents’ symptoms are
considered to be probable PTSD, they are
subsequently assessed in a face-to-face interview
based on the PTSD Diagnostic Scale; trauma
type: natural or manmade disasters.
Inclusion criteria: ages 18 and over who meet
the DSM-IV (APA, 1994) criteria of PTSD as
measured by the Posttraumatic Diagnostic
Scale.
Exclusion criteria: suicidal ideation; substance
abuse; participation in another psychological
treatment program, and an inability to finish the
treatment.

Psychotherapy
PTSD target
Arm 1: narrative exposure
therapy (four or more therapy
sessions of 60–90 minutes
each, twice weekly for two
weeks)
Arm 2: revised narrative
exposure therapy (three or
more therapy sessions of
60–120 minutes each, one to
two days apart)
Arm 3: waiting list control
Duration: one week
Adjunctive treatment: not
reported
Comparator: no intervention
Outpatient
Specialty care
Individual treatment

113

Outcomes/Results

Follow-up: one to two weeks and three months
Sleep (vs. control)
Most participants informally reported better sleep and were relieved
after treatment
PTSD (vs. control)
IESR: MD –1.1 (CI –7.26, 5.06)
AEs
NR
Sleep outcome measures: other comparisons
Most participants informally reported better sleep and were relieved
after treatment
PTSD outcome measures: other comparisons
vs. comparator: IESR: MD 0 (CI –7.69, 7.69)
arm 2 vs. arm 3: IESR: MD –1.1 (CI –8.85, 6.65)
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