
SCIENTIF IC INVESTIGATIONS

A pilot randomized controlled trial of cognitive behavioral treatment for
trauma-related nightmares in active duty military personnel
Kristi E. Pruiksma, PhD1; Daniel J. Taylor, PhD2; Jim Mintz, PhD1,3; Karin L. Nicholson, MD4; Matthew Rodgers, MD4; Stacey Young-McCaughan, RN, PhD1;
Brittany N. Hall-Clark, PhD1; Brooke A. Fina, MSW1; Katherine A. Dondanville, PsyD1; Briana Cobos, MA1,5; Sophie Wardle-Pinkston, BS2; Brett T. Litz, PhD6,7,8;
John D. Roache, PhD1; Alan L. Peterson, PhD1,5,9; on behalf of the STRONG STAR Consortium
1Department of Psychiatry and Behavioral Sciences, University of Texas Health Science Center at San Antonio, San Antonio, Texas; 2Department of Psychology, University of North
Texas, Denton, Texas; 3Department of Epidemiology and Biostatistics, University of Texas Health Science Center at San Antonio, San Antonio, Texas; 4Department of Medicine, Carl
R. Darnall Army Medical Center, Fort Hood, Texas; 5Department of Psychology, University of Texas at San Antonio, San Antonio, Texas; 6Massachusetts Veterans Epidemiological
Research and Information Center VA Boston Healthcare System, Boston, Massachusetts; 7Department of Psychiatry, Boston University School of Medicine, Boston, Massachusetts;
8Department of Psychological and Brain Sciences, Boston University, Boston, Massachusetts; 9Research andDevelopment Service, South Texas Veterans Health Care System, San
Antonio, Texas

Study Objectives: The aim of this study was to obtain preliminary data on the efficacy, credibility, and acceptability of Exposure, relaxation, and rescripting
therapy for military service members and veterans (ERRT-M) in active duty military personnel with trauma-related nightmares.
Methods: Forty participants were randomized to either 5 sessions of ERRT-M or 5 weeks of minimal contact control (MCC) followed by ERRT-M. Assessments
were completed at baseline, posttreatment/postcontrol, and 1-month follow-up.
Results:Differences between ERRT-M and control were generally medium in size for nightmare frequency (Cohen d =−0.53), nights with nightmares (d = −0.38),
nightmare severity (d = −0.60), fear of sleep (d = −0.44), and symptoms of insomnia (d = −0.52), and depression (d = −0.51). In the 38 participants who received
ERRT-M, there were statistically significant, medium-sized decreases in nightmare frequency (d = −0.52), nights with nightmares (d = −0.50), nightmare severity
(d = −0.55), fear of sleep (d = −0.48), and symptoms of insomnia (d = −0.59), posttraumatic stress disorder (PTSD) (d = −0.58) and depression (d = −0.59) from
baseline to 1-month follow-up. Participants generally endorsed medium to high ratings of treatment credibility and expectancy. The treatment dropout rate (17.5%)
was comparable to rates observed for similar treatments in civilians.
Conclusions: ERRT-M produced medium effect-size reductions in nightmares and several secondary outcomes including PTSD, depression, and insomnia.
Participants considered ERRT-M to be credible. An adequately powered randomized clinical trial is needed to confirm findings and to compare ERRT-M to an active
treatment control.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Research among civilians and veterans supports the efficacy of cognitive behavioral treatments for trauma-related
nightmares. This pilot randomized controlled trial was conducted to obtain preliminary data of treatment effect in active duty service members.
Study Impact:This pilot study demonstrates that a cognitive behavioral treatment for nightmares in an active dutymilitary sample is acceptable and feasible,
and it suggests a positive effect on nightmares and secondary outcomes, as the therapy also led to reductions in symptoms of PTSD, depression,
and insomnia.

INTRODUCTION

Chronic nightmares are frequently experienced following
traumatic experiences1 and are associated with the prevalence
and severity of posttraumatic stress disorder (PTSD),2–4 alcohol
abuse,3 and health problems.5 Nightmares are also associated
with suicide risk after controlling for the effects of depres-
sion and PTSD.6,7 Little research has examined the preva-
lence, impact, or treatment of nightmares in active duty military

populations who, by the nature of their responsibilities in
combat operations, are at increased risk for trauma exposure and
subsequent difficulties with nightmares. Active duty service
members face a myriad of unique circumstances that negatively
impact sleep and may exacerbate nightmares and poor sleep.
Those circumstances include overnight shifts, frequent stressful
transitions between units and station assignments, and early
morning start times. In terms of the prevalence of nightmares in
active duty service members, one study of 4,119 active duty
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service members scheduled for deployment found that 40%
reported experiencing nightmares.8 A military sleep clinic re-
cord review of 500 treatment-seeking patients serving in the
Army (46%),Air Force (45%), orNavy andMarines (9%) found
that 19% reported trauma-related nightmares at least weekly.9

Prevalence of nightmares tends to be much higher among in-
dividuals who meet full criteria for PTSD, which supports the
idea that disturbed sleep is a hallmark symptom that maintains
and exacerbates PTSD.10 Approximately 10% to 18% of active
duty service members who have deployed in support of over-
seas military combat operations meet criteria for PTSD,11–14

and 69% of treatment-seeking service members with PTSD
report nightmares.15 Nightmares may not fully remit following
evidence–based, trauma-focused therapy for PTSD. One study
found that nightmares persisted in 52% of active duty service
members whowere treated for PTSD and in 13%who no longer
met criteria for PTSD after treatment.15

Research in civilian and veteran samples largely supports the
efficacy of cognitive behavioral treatments for trauma-related
nightmares.16–18 The American Academy of Sleep Medicine
position paper for the treatment of nightmare disorder in adults19

states that a cognitive behavioral therapy called imagery re-
hearsal therapy (IRT) “is recommended for the treatment of
PTSD-associated nightmares” and is similar to a cognitive be-
havioral approach, exposure, relaxation, and rescripting therapy
(ERRT), which is included as a treatment that “may be used
for the treatment of PTSD-associated nightmares.” Although
several IRT protocols exist,20 IRT involves identifying a target
nightmare (with or without specific discussion of, or exposure
to the nightmare content), writing a different storyline for the
nightmare during wakefulness (ie, rescripting), and repeatedly
imagining the new dreambefore sleep. ERRT is a variant of IRT
that incorporates techniques consistent with trauma-focused
therapies including targeting one of the worst or most

frequent nightmares, written and verbal exerciseswith exposure to
nightmare content during session, and guidelines for rescripting
dreamsbased on trauma-related themes (eg, safety, power/control,
esteem, intimacy, trust). ERRT (and some IRT protocols) also
include relaxation exercises and sleep habit modification (similar
to cognitive behavioral therapy for insomnia), which appear to be
important elements of nightmare treatment.21,22

ERRT has been examined in 3 randomized controlled trials
(RCTs) in civilian samples22–24 and in 1 nonrandomized pilot
study in veterans.25 Effect sizes found in these studies are shown
in Table 1. In the RCTs in civilian samples, the protocol
consisted of three 90-minute sessions delivered in individual
and group formats and included psychoeducation about trauma,
nightmares, and sleep; modification of sleep habits; relaxation
training; written exposure exercises to nightmare content; and
writing new dream content based on themes identified in the
nightmare (ie, rescription). The majority of participants in these
studies were women, and the most frequently reported types
of traumatic events were unwanted sexual contact, serious ac-
cidents, and physical assaults. Two of these RCTs compared
treatment to a waitlist control (n = 43 and n = 47) and found
medium to large within-group and between-group effect sizes
for improved nightmare frequency, nightmare severity, fear of
sleep, PTSD symptoms, and depression symptoms.23,24 One
of these RCTs also found reductions in physiological reactions
to nightmare imagery.26 The third RCT compared the full
treatment protocol to an active treatment control protocol that
included all of the same components except that, in the con-
trol, the written nightmare exposure and rescription exer-
cises were replaced with additional relaxation training. This
study found that treatment for both groups resulted in me-
dium to large within-group effect sizes for the same variables
noted above with no significant differences between the two
groups.22 The 3-session protocol was subsequently adapted

Table 1—Effect sizes across randomized controlled trials of exposure, relaxation, and rescripting therapy.

Sample
Nightmare
Frequency

(0–∞)

Nights With
Nightmares

(0–7)

Nightmare
Severity
(0–4)

Fear of Sleep PTSD
Symptom Total Depression

Within Treatment

Davis & Wright (2007)24 Civilians n = 43 0.92 0.96 1.84 0.53 0.82 0.61

Davis et al (2011)23 Civilians n = 47 0.76 1.16 2.00 1.26 1.18 0.52

Pruiksma et al (2018)22* Civilians n = 37 0.61 0.70 0.95 0.53 0.65 0.82

Balliett et al (2015)25** Veterans n = 18 1.01 0.99 2.48 0.76 0.17 0.74

Treatment Versus Waitlist Control

Davis & Wright (2007)24 Civilians n = 43 0.50 0.84 0.64 0.70 0.53 0.59

Davis et al (2011)23 Civilians n = 47 0.21 0.68 0.87 0.96 0.39 0.37

Nightmare frequency refers to the number of nightmares in the past week. Measures that assessed fear of sleep, PTSD symptom total, and depres-
sion varied across studies. For Davis &Wright (2007), Cohen d effect sizes were calculated using pooled standard deviations. For Davis et al (2011), Cohen d
effect sizeswere calculated using baseline and posttreatment pooled standard deviations. The overall treatment effect reported is theCohen dtreatment minus the
Cohen dcontrol. *Effect sizes reported for the Pruiksma et al 2018 study refer to the treatment condition that includes exposure and rescription, which is
most similar to the current study. Between-group sizes are not included for the Pruiksma et al 2018 study because the comparison was an active treatment
control rather than a waitlist or minimal contact control group, which was used in the current study. **Balliett et al (2015) was a pilot study of exposure, relaxation,
and rescripting therapy for military service members and veterans and was not a randomized clinical trial. Published partial eta squared effect sizes were
converted to Cohen d effect sizes to facilitate comparisons across studies. PTSD = posttraumatic stress disorder.
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for use in veteran and military samples (ERRT-M) and examined
in a nonrandomized pilot study of veterans (n = 19). This study
foundpre- toposttreatment improvements innightmare frequency,
nightmare severity, sleep quality, depression, and insomnia
that were maintained at a 2-month follow-up (Table 1).25,27

To date, one small case series using IRT has shown that
it is possible to treat nightmares effectively in active duty
service members. That study, reported in a letter to the edi-
tor, describes the treatment of 11 U.S. Army combat sol-
diers experiencing acute nightmares shortly after a trauma
while deployed to Iraq.28 One provider treated all 11 individ-
uals in theater, reporting that 7 soldiers experienced decreases
in nightmares along with improvements in PTSD and insom-
nia symptoms. Active duty service members differ signifi-
cantly from civilians and veterans in terms of sleep schedules
and types of stressful life experiences (eg, deployments,
combat, head injuries, etc). There have been no studies of
nightmare treatments in active duty service members while
in garrison or in their nondeployed, home station setting.
Research examining nightmare treatments in active duty ser-
vice members is needed to inform clinical treatment guidelines
and dissemination efforts to address sleep concerns that are
highly prevalent in active duty populations. However, it is
known that treatments first validated in civilian populations
tend to have smaller effects in military populations.29–31

Therefore, pilot studies are needed to help design interven-
tions, plan procedures, and establish feasibility (eg, estab-
lish collaborations, estimate recruitment potential, examine
credibility and acceptability) before investing substantial fis-
cal and human resources into a larger randomized controlled
trial for military populations. The purpose of the current pilot
studywas toobtainpreliminarydataof the efficacy, credibility, and
acceptability of ERRT-M for trauma-related nightmares among
active duty U.S. military personnel. We hypothesized the fol-
lowing: (1) comparisons after 5 sessions of ERRT-M delivered
over 5 weeks and a 5-weekminimal contact control (MCC) group
would reveal at least a medium effect of treatment; (2) ERRT-M
treatment would result in significant improvements in nightmare
frequency, nightmare severity, insomnia, PTSD, depression, and
fear of sleep, and that gains would persist through 1-month
follow-up; (3) participants would rate treatment as credible
after Session 1 and at posttreatment; and (4) treatment dropout
rates would be similar to civilian studies of similar treatment
protocols (ie, 13% to 26%18,22–24).

METHODS

Participants
Participants were 40 active duty U.S. Army soldiers sta-
tioned at Fort Hood, Texas. Participant enrollment and attri-
tion are presented in Figure 1. Participants were eligible for
the study if they met the following criteria: (1) aged 18–50,
(2) able to speak and read English, (3) history of experienc-
ing at least one Criterion A traumatic event defined by the
Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5),32 (4) experienced at least 1 nightmare
that caused an awakening per week for at least 1 month,

(5) stable on psychotropic and/or hypnotic medications and/
or interventions for sleep (eg, continuous positive airway
pressure for sleep apnea) for at least one month, (6) will-
ing to refrain from beginning new behavioral health or
medication treatment for issues pertaining to sleep, PTSD,
or nightmares during participation in the study, and (7)
planned to be in the area for the 5 months following the
baseline assessment.

Exclusion criteria included the following: (1) current sui-
cide or homicide risk meriting immediate crisis intervention,
(2) severe brain damage resulting in the inability to comprehend
baseline questionnaires, (3) pregnancy at baseline assessed by
self-report and review of medical record (because the impact of
pregnancy on nightmares and sleep outcomes is unknown),
(4) serious mental health diagnosis such as bipolar disorder or
psychosis, (5) currently engaged in evidence-based treatment
for PTSD (ie, prolonged exposure or cognitive processing
therapy) or insomnia (ie, cognitive behavioral therapy for in-
somnia), (6) taking propranolol (a medication known to
cause nightmares).

Participant demographics, trauma and nightmare charac-
teristics, and medication use are shown in Table 2. The study
was approved by The University of Texas Health Science
Center at San Antonio (UT Health San Antonio) Institutional
Review Board (IRB). The Brooke Army Medical Center IRB,
the reviewing IRB for the Carl R. Darnall ArmyMedical Center
at Fort Hood, deferred its review to the UT Health San Antonio
IRB. The U.S. ArmyMedical Research andMateriel Command
Human Research Protection Office also reviewed and approved
the study.

Procedure
The study was affiliated with the UT Health San Antonio-
led South Texas Research Organizational Network Guiding
Studies on Trauma and Resilience (STRONG STAR Con-
sortium), a multi-institutional and multidisciplinary research
consortium of investigators focused on the diagnosis, treat-
ment, and epidemiology of combat-related PTSD and
comorbid conditions. The affiliation with STRONG STAR
enabled the study to employ trained research staff and use
standardized procedures for the recruitment, screening, as-
sessment, and monitoring of research participants. The
STRONG STAR Data Safety and Monitoring Board moni-
tored the conduct of the study, which was conducted from
February 2016 to August 2017. Individuals were recruited
at Fort Hood, Texas, via flyers, clinician referrals, and self-
referrals in response to briefings conducted at sleep clinic
orientation classes at the Carl R. Darnall Army Medical
Center Sleep Disorders Clinic. Interested individuals com-
pleted a brief phone screen and, if eligible, were scheduled
for informed consent and an initial evaluation. Eligible par-
ticipants were randomly assigned to ERRT-M or the 5-week
MCC group using a random number generator provided by
the biostatistician via prefilled ordered envelopes that only
the project coordinator could access. After completion of the
post MCC assessment (ie, postcontrol), participants were
invited to receive the 5-week treatment. Assessments were
conducted at baseline, at 1-week posttreatment/postcontrol,
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and at the 1-month follow-up by trained clinicians who par-
ticipated in weekly assessment supervision and completed
coratings on a regular basis throughout the study to prevent
assessment drift.

Treatment

Exposure, relaxation, and rescripting therapy for military
service members and veterans

ERRT-M was composed of 5 individual 90-minute sessions.
The original ERRT manual used in civilian samples included 3

sessions of 90minutes each.33 Balliett et al25 adapted themanual
for military service members and veterans (ERRT-M) and
included additional session time to allow for psychoeducation
and more opportunities to engage in exposure and rescription
exercises. The ERRT and ERRT-M developer and workgroup
now recommend that 4 to 5 sessions be utilized and, based on
these recommendations, a 5-session protocol was selected for
this pilot study.

Session1 included anoverviewof treatment, psychoeducation
about helpful sleep habits, implementation of stimulus control
therapy and sleep hygiene habits collaboratively chosen by the

Figure 1—CONSORT chart showing participant flow through the randomized clinical trial.
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Table 2—Demographic characteristics.

Characteristic Total Sample
(n = 40)

ERRT
(n = 20)

MCC
(n = 20)

Age, years, mean (SD) 33.03 (7.65) 33.40 (7.72) 33.60 (7.88)

No. of months in service, mean (SD) 135 (74) 131 (72) 139 (75)

No. of deployments, mean (SD) 2.49 (1.05) 2.67 (1.00) 2.29 (1.07)

Military grade, n (%)

E-2 to E-4 13 (32.5) 4 (20.0) 9 (45.0)

E-5 12 (30.0) 8 (40.0) 4 (20.0)

E-6 9 (22.5) 5 (25.0) 4 (20.0)

E-7 to E-9 3 (7.5) 2 (10.0) 1 (5.0)

WO-2 to WO-4 2 (5.0) 1 (5.0) 1 (5.0)

O-2 to O-4 1 (2.5) 0 (0.0) 1 (5.0)

Education level, n (%)

High school or less 8 (20.0) 5 (25.0) 3 (15.0)

Some college/AA degree 29 (73.0) 12 (60.0) 17 (85.0)

College/graduate degree 3 (15.0) 3 (15.0) 0 (0.0)

Male, n (%) 34 (85.0) 16 (80.0) 18 (90.0)

Marital status, n (%)

Married 27 (67.5) 12 (60.0) 15 (75)

Divorced 10 (25.0) 6 (30) 4 (20.0)

Single 3 (7.5) 2 (10.0) 1 (5.0)

Ethnicity or race, n (%)

Black 13 (32.5) 7 (35.0) 6 (30.0)

Hispanic 10 (25.0) 4 (20.0) 6 (30.0)

White 19 (47.5) 10 (50.0) 9 (45.0)

Native American 3 (7.5) 1 (5.0) 2 (10.0)

Other 5 (12.5) 2 (10.0) 3 (15.0)

Typical duty during deployment, n (%)

Combat Arms 17 (42.5) 8 (40.0) 9 (45.0)

Combat Support 3 (7.5) 1 (5.0) 2 (10.0)

Combat Service Support 17 (42.5) 11 (55.0) 6 (30.0)

Did not deploy 3 (7.5) 0 (0.0) 3 (15.0)

Traumatic index events, n (%)

Combat-related 25 (62.5) 11 (55.0) 14 (70)

Death (noncombat) 7 (17.5) 6 (30.0) 2 (10.0)

Sexual assault 4 (10.0) 2 (10.0) 2 (10.0)

Physical assault 1 (2.5) 0 (0.0) 1 (5.0)

Accident 1 (2.5) 0 (0.0) 1 (5.0)

Nightmare duration, years, mean (SD) 7.51 (6.95) 7.33 (6.86) 7.33 (6.77)

Nightmare content, n (%)

Replicates trauma 13 (32.5) 6 (30.0) 7 (35.0)

Similar to trauma 21 (52.5) 10 (50.0) 11 (55)

Dissimilar to trauma 6 (15.0) 4 (20.0) 2 (10.0)

Meet criteria for PTSD diagnosis, n (%) 21 (52.5) 9 (45.0) 12 (60.0)

Medications, n (%)

Prazosin/minipress 8 (20) 2 (10) 6 (30)

Psychotropics 15 (12.5) 6 (30) 9 (45)

Sleep medications 2 (5) 1 (5) 1 (5)

Benzodiazepines 3 (7.5) 1 (5) 2 (10)

Opioid pain medications 1 (2.5) 1 (5) 0 (0)

AA = associate degree, E-1 to E-3 = junior enlisted officers, E-4 to E-6 = junior noncommissioned officers, E-7 to E-9 = senior noncommissioned officers,
MCC = minimal contact control, O = officer, SD = standard deviation, PTSD = posttraumatic stress disorder, WO = warrant officer.
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patient and therapist, and introduction to progressive muscle
relaxation (PMR).Homeworkconsistedof nightlyPMRpractice,
modification of at least 1 sleep habit, and completion of a sleep
and nightmare log. Session 2 consisted of homework review,
psychoeducation about psychological trauma and the develop-
ment andmaintenance of nightmares, and another PMRexercise.
Homework consisted of reviewing the session content, nightly
PMR practice, andmodification of another sleep habit. Session 3
included homework review followed by a nightmare exposure
exercise. Patients were instructed to target a nightmare that was
either the most frequent or most vivid, to write a detailed de-
scriptionof thenightmare, and then to read the account aloud.The
therapist and patient then identified trauma-related themes in the
nightmare (ie, safety, power/control, trust, intimacy, and esteem),
and the patient was encouraged to rescript the nightmare
according to the themes identified. Patients then read the
rescription aloud.The session concludedwith the patient learning
a diaphragmatic breathing relaxation procedure. For homework,
patients were instructed to modify another sleep habit, to read
and visualize their rescripted dream nightly, and to practice PMR
and/or diaphragmatic breathing before going to sleep. Session 4
included homework review with a focus on the patient’s expe-
rience with imagery rehearsal. If indicated, a second rescription
of the dream was developed in-session to bolster the effects of the
imagery rehearsal, or the exposure and rescription of another
nightmare was implemented. The session concluded with the
patient learning a mindfulness technique. For homework, patients
were instructed tomodify another sleep habit, to read and visualize
their rescripted dream nightly, and to practice PMR and/or di-
aphragmatic breathing before going to sleep. Session 5 beganwith
homework review followed by a discussion about treatment fo-
cusing on identifying the skills and techniques most useful to the
patient. A plan for continued improvement was also discussed.

Minimal contact control

Those assigned to the MCC group were contacted for a brief
(5-minute) check-in safety call every week for 5 weeks. At the
end of 5 weeks, participants completed the postcontrol as-
sessment and were invited to receive ERRT-M.

Therapists and fidelity

Treatment was conducted by 3 licensed clinical psychologists
and 1 licensed clinical social worker. All therapists were trained
and supervised by the primary investigator (KEP). One inde-
pendent PhD-level clinician trained in the treatment reviewed
a random selection of 10% of sessions using an adherence
measure adapted from trials of cognitive processing therapy
for PTSD34 and used in previous studies of ERRT22 to rate
elements unique and specific to each session (eg, “Had client
write out nightmare”), essential but not unique elements of
each session (eg, “Therapist established good rapport with
the client”), and proscribed elements for each session (eg,
conducted any treatment procedures that are outside of the
protocol). Over 94% of unique and essential elements and
100% of essential but not unique elements were included in
all sessions. There were no significant deviations from the
protocol. Overall, 87% of the unique and essential elements
and 97% of essential but not unique elements were rated as

“good” or “excellent” competence (from the following options:
poor, mediocre, satisfactory, good, or excellent). Through-
out all sessions, 89% of therapists’ overall skills were rated
as “excellent.”

Instruments
Instruments for this study were selected in accordance with the
common data elements developed for the Consortium to Al-
leviate PTSD35 and to assess nightmares in detail. Psychometric
data are included here for thosemeasures that were not included
in the common data elements.35

Demographics questionnaire

This questionnaire is a 24-item self-report measure used to
gather the participants’ demographics (eg, race/ethnicity, sex,
marital status, education) and military status (eg, number of
deployments, highest rank held, typical duties).

Life Events Checklist

The Life Events Checklist is a 17-item self-report instrument
used to screen for Criterion A events by asking if participants
have learned about, witnessed, or experienced various difficult
and/or stressful index events.36 This measure was used for the
current study in combination with the Clinician-Administered
PTSD Scale for DSM-5 in order to evaluate for a PTSD di-
agnosis and to screen for inclusion to the study.

Clinician-Administered PTSD Scale for DSM-5

The Clinician-Administered PTSD Scale for DSM-5 (CAPS-5)
is a semistructured, clinician-administered interview to assess
response to a traumatic event and is used to determine if a par-
ticipant meets DSM-5 diagnostic criteria for PTSD.37 Addi-
tionally, the CAPS-5 assesses the frequency and severity of any
posttraumatic symptoms that are endorsed by the participant.

Structured Clinical Interview for DSM-5 Sleep Disorders

The Structured Clinical Interview for DSM-5 Sleep Disorders
(SCISD) is a semistructured diagnostic interview designed
to screen for sleep disorders according to DSM-5 criteria.38

For the current study, it was used to determine if participants
met inclusion criteria for nightmare disorder and to assess for
comorbid sleep disorders including insomnia disorder, hy-
persomnolence disorder, circadian rhythm sleep-wake dis-
orders, sleep walking, sleep terrors, and restless legs syndrome.
The SCISD also provided an initial screening of rapid eye
movement (REM) sleep behavior disorder, narcolepsy, and
obstructive sleep apnea.A psychometric study conducted in an
active duty military population indicated the SCISD has ex-
cellent interrater reliability for insomnia (κ = 1.0) and restless
legs syndrome (κ = 0.83); very good reliability for nightmare
disorder (κ = 0.78) and obstructive sleep apnea (κ = 0.73); and
good reliability for hypersomnolence (κ = 0.50) and circadian
rhythm sleep-wake disorders (κ = 0.50).38

Health questionnaire

This questionnaire is a 6-item, self-report measure used to
gather information about the participants’ overall health and
current medication regimens.
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Trauma-Related Nightmare Survey

The Trauma-Related Nightmare Survey is a 14-item measure
that uses dichotomous and Likert-scale items to assess night-
mare frequency, severity, and characteristics (eg, similarity
between nightmares and traumatic events, duration of chronic
nightmares, onset of chronic nightmares), as well as cognitions,
emotions, and behaviors associated with nightmares.39 The
items have good test-retest reliabilities (r = 0.60–0.88 with an
average r = 0.73) and good convergent validities (range r =
0.44–0.78) with other commonly used measures for sleep and
mood symptoms.39

Insomnia Severity Index

The Insomnia Severity Index is a 7-item measure that assesses
difficulties falling asleep, staying asleep, and waking too early,
as well as distress related to sleep difficulties.40 Items are
summed to derive a total score ranging from 0 to 28, with higher
scores indicating greater insomnia severity.

Fear of Sleep Inventory-Short Form

The Fear of Sleep Inventory-Short Form is a 13-item measure
that assesses trauma-related thoughts and activities associated
with sleep and the occurrence of traumas associated with the
bedroom or sleep.41 Items are summed to derive a total score
from 0 to 52, with higher scores indicating greater fear of sleep.
The items have high internal consistency (α = 0.76–0.94), good
convergenet validities with measures of PTSD (r = 0.39–0.61)
and insomnia (r = 0.39–0.48) and good discriminant validity
with a measure of sleep hygiene (r = 0.19–0.27).41

PTSD Checklist for DSM-5

The PTSD Checklist for DSM-5 is a 20-item measure of PTSD
symptoms, with total scores ranging from 0–80, where higher
scores indicate greater PTSD symptoms.42 It has been found to
be a psychometrically sound measure in a sample of treatment-
seeking military service members that is very similar to that of
the current study.43

Patient Health Questionnaire

The Patient Health Questionnaire is a self-report scale that
assesses the frequency of each of the 9 symptoms of major
depressive disorder as defined by the DSM-5 during the past
2 weeks.44 Scores range from 0–9.

Depressive Symptom Index-Suicide Subscale

The Depressive Symptom Index-Suicide Subscale is a 4-item
self-report measure that assesses the participants’ depressive
symptoms and suicidal ideation over the previous week.45 This
measure was used in the current study to determine the need for
crisis intervention.

Credibility and Expectancy Questionnaire

The Credibility and Expectancy Questionnaire is a 6-item self-
report measure used to assess the participants’ beliefs and
thoughts about the effectiveness of the treatment being offered.46

Three items assess treatment credibility and were rated on a
scale from 1 (“not at all”) to 9 (“very”) related to the perceived

level of credibility. Three items assessed treatment expectancy,
including 1 item rated on a scale from 1 (“not at all”) to 9
(“very”) and 2 items rated on a scale from 0 to 100%. This
questionnaire was completed by the participants following their
first session of ERRT-M as well as after their final session.

Training and supervision of independent evaluators

The diagnostic clinical interviews (ie, the CAPS-537 and the
SCISD)38 were conducted by masters- or doctoral-level indepen-
dent evaluators who were unaware of the treatment condition of
the participants. The independent evaluators participated in ex-
tensive training prior to conducting interviews with study partici-
pants and in regularly scheduled calibration exercises throughout
the study to ensure adherence to assessment procedures.

Data analysis
This pilot study was designed to examine the credibility and ac-
ceptability of ERRT-M and to determine the effect size associated
with ERRT-M when used to treat a sample of active duty service
members experiencing nightmares. A total of 40 participants were
randomized to treatment or MCC. A medium effect (Cohen d =
0.50) was expected, based on medium to large effect sizes on
nightmare frequency in civilian populations.16 To examine the
effects of the intervention, intent-to-treat analyses were con-
ducted using Statistical Analysis Software (SAS) mixed effects
regressionanalyseswithgroup (immediate treatmentversusMCC)
entered as a nominal between-subjects variable and time (pre-
treatment versus posttreatment) entered as a nominal within-
subjects variable. For follow-up analyses, the treatment group
was combined with participants from the control group who
completed treatment after the postcontrol assessment. Outcomes
were examined with multilevel models with time (baseline [or
postcontrol for the control group], posttreatment, 1-month follow-
up) entered as a nominal within-subjects variable. The magnitude
of before-to-after treatment effects were calculated from the be-
tween group t tests using the conversion formula 2 × (t / √df)
for between-group tests, and t / √df for within-group tests.
Cohen d effect sizes are generally interpreted as small (0.2),
medium (0.5) and large (0.8). Consistent with previous
studies in veterans,25,47 participants were considered to achieve
a clinically significant treatment response if they reported
experiencing ≤ 1 nightmare in the week prior to the 1-month
assessment. To examine treatment credibility and expectancy,
the proportion of participants endorsing items on the Credibility
and Expectancy Questionnaire in the low (1–3), medium (4–6)
and high (7–9) are reported after Session 1 and at posttreatment.

RESULTS

Intent-to-treat analyses comparing treatment to
minimal contact control
Comparisons of the treatment group and the MCC showed
medium interaction effect sizes for nightmare frequency
(d = −0.53), nights with nightmares (d = −0.38), nightmare
severity (d = −0.60), fear of sleep (d = −0.44), and symptoms of
insomnia (d = −0.52) and depression (d = −0.51). Very small
effects were seen on nights with more than 1 nightmare
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(d = 0.12), PTSD (d = −0.12) and on suicide risk (d = 0.16).
However, none of the differences between the ERRT-M
and MCC groups were statistically significant at the 1-week
posttreatment/postcontrol assessment on any outcome variables
(Table 3). Given that this was a pilot RCT, it was not powered to
find significant results between ERRT-M and control.

ERRT-M treatment effects through follow-up
We next investigated the effect of ERRT-M in the 38 partici-
pantswhohad abaseline assessment andwere randomized to the
treatment or who had a postcontrol “baseline” assessment and
then opted to participate in treatment. As can be seen inTable 4,
analyses examining changes through the posttreatment and
1-month follow-up revealed significant decreases with medium
within-subjects effect sizes for nightmare frequency in the past
week (d = −0.52), nights with nightmares in the past week
(d = −0.50), nightmare severity (d = −0.55), fear of sleep
(d = −0.58), and symptoms of insomnia (d = −0.59),

PTSD (d = −0.58) and depression (d = −0.59). No differences
over time were seen in number of nights with greater than 1
nightmare (d = −0.23) or with suicide risk (d = −0.27).

Clinically significant treatment response
Of the 29 participants who completed ERRT-M and the
1-month follow-up assessment, 48% met the treatment re-
sponse criteria of experiencing≤1nightmare in thepastweek,47

with half of those reporting no nightmares in the past week.

Credibility and acceptability
As shown in Figure 2 and Figure 3, participants generally
endorsed medium to high ratings indicating that they perceived
the treatment to be credible and that they expected to experi-
ence benefits as a result of treatment. Thiswas the case at the end
of Session 1 after receiving an overview and rationale of the
treatment (credibility scale: mean = 6.8, standard error [SE] =
0.3; expectancy scale: mean = 5.9, SE = 0.2), and also after

Table 3—Intent-to-treat analyses by condition and time.

Variable
Baseline 1-Week Posttreatment Group × Time Interactions

Treatment
(n = 20)

MCC
(n = 20)

Treatment
(n = 13)

MCC
(n = 15) t P d

Nightmare frequency 4.05 ± 0.51 2.50 ± 0.51 3.43 ± 0.70 2.94 ± 0.66 −1.64 .11 −0.53

Nights with nightmares 3.30 ± 0.26 2.65 ± 0.26 2.82 ± 0.49 2.88 ± 0.42 −1.17 .25 −0.38

Nights with > 1 nightmare 1.35 ± 0.26 0.80 ± 0.26 1.76 ± 0.49 0.99 ± 0.43 0.38 .71 0.12

Nightmare severity 3.70 ± 0.18 3.65 ± 0.18 2.72 ± 0.24 3.33 ± 0.21 −1.84 .07 −0.60

Fear of Sleep-13 13.90 ± 2.33 16.15 ± 2.33 6.60 ± 3.22 14.19 ± 2.91 −1.35 .19 −0.44

Insomnia severity 18.40 ± 1.29 18.65 ± 1.29 11.79 ± 1.80 15.83 ± 1.57 −1.61 .12 −0.52

PTSD symptoms (PCL-5) 39.61 ± 3.30 40.55 ± 3.23 33.44 ± 5.00 36.80 ± 4.36 −0.37 .71 −0.12

Depression symptoms (PHQ-9) 12.85 ± 1.25 12.65 ± 1.25 8.86 ± 1.42 11.56 ± 1.26 −1.58 .12 −0.51

Suicide risk (DSI-SS) 0.55 ± 0.27 0.45 ± 0.27 0.35 ± 0.20 0.09 ± 0.18 0.48 .16 0.16

Values are presented asmean ± standard error. d =Cohen d is calculated from the t test (d = 2t /√df). All df = 38. The nightmare frequency variable is a rating of
number of nightmares in the past week. DSI-SS = Depressive Symptom Index-Suicide Subscale, MCC =minimal contact control, PCL-5 = PTSD Checklist for
DSM-5, PHQ-9 = Patient Health Questionnaire, PTSD = posttraumatic stress disorder.

Table 4—Outcomes through follow-up for the total treated sample.

Variable (Possible Range) Baseline
(n = 38)

Post-Tx
(n = 28)

1-Month
(n = 29) Change t P Change SD

Nightmare frequency (0–∞) 3.50 ± 0.41 2.60 ± 0.48 2.46 ± 0.46 −1.04 ± 0.33 −3.11 .004 −0.52

Nights with nightmares (0–7) 3.09 ± 0.24 2.32 ± 0.33 2.08 ± 0.35 −1.02 ± 0.34 −3.00 .005 −0.50

Nights with > 1 nightmare (0–7) 1.20 ± 0.23 1.20 ± 0.30 0.82 ± 0.25 −0.38 ± 0.28 −1.35 .185 −0.23

Nightmare severity (1–5) 3.52 ± 0.13 2.59 ± 0.20 2.84 ± 0.20 −0.68 ± 0.20 −3.31 .002 −0.55

Fear of Sleep-13 (0–52) 13.76 ± 1.87 9.15 ± 2.16 7.55 ± 2.10 −6.21 ± 2.14 −2.90 .006 −0.48

Insomnia severity (0–28) 17.01 ± 0.92 12.52 ± 1.41 11.99 ± 1.57 −5.01 ± 1.42 −3.52 .001 −0.59

PTSD symptoms (PCL-5; 0–80) 37.91 ± 2.62 32.32 ± 3.91 25.26 ± 3.66 −12.65 ± 3.61 −3.51 .001 −0.58

Depression symptoms (PHQ-9; 0–30) 11.98 ± 0.79 9.29 ± 1.21 8.34 ± 1.25 −3.64 ± 1.03 −3.53 .001 −0.59

Suicide risk (DSI-SS; 0–12) 0.33 ± 0.17 0.27 ± 0.17 0.10 ± 0.10 −0.23 ± 0.14 −1.63 .112 −0.27

Values are presented asmean±standard error. Data from immediate and delayed treatment groups pooled. Cohen d is calculated from the t test (d = t /√df). All
df = 36. Significant P values are in bold. The nightmare frequency variable is a rating of number of nightmares in the past week. DSI-SS = Depressive Symptom
Index-Suicide Subscale, PCL-5 = PTSD Checklist for DSM-5, PHQ-9 = Patient Health Questionnaire, Post-Tx = posttreatment, PTSD = posttraumatic stress
disorder, SD = standard deviation.
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completing all 5 sessions of treatment (credibility scale: mean =
7.1, SE = 0.3; expectancy scale mean = 5.9, SE = 0.4). There
were no significant changes over time.

Treatment dropout and attrition
As shown in the CONSORT chart (Figure 1), the overall
treatment dropout rate was 17.5% (n = 7; defined as the number
of participants who did not complete all treatment sessions
either in the immediate treatment group or during treatment
following MCC [n = 5] and the number who dropped out of the
studyduring the 5-weekMCC[n=2] andwho, therefore, did not
enter treatment). In the immediate treatment group, 10% (n = 2)
did not enter treatment, 5% (n=1) dropped out during treatment,
and 5% (n = 1) were unable to attend treatment due to military
reasons (eg, leaving the area for training, deployments, etc.).
In the control group, 90% (n = 18) completed the postcontrol
assessment. Similar to the immediate treatment group,
10% (n = 2) dropped during treatment and 5% (n = 1) were
unable to complete treatment due to military reasons. Dropout

from the studywas higher at the 1-month follow-up with 35% and
20% of the immediate treatment group and control group, re-
spectively, failing to complete the 1-month follow-up assessment.

Adverse events
This study used the STRONG STAR Consortium standardized
adverse event monitoring48 at each treatment session and each
week during the control condition. Therapists asked partici-
pants, “Have you had any problems since we last spoke?” All
reported events that were a change from baseline were recorded
as adverse events and were adjudicated during regular intervals
across the study. A total of 65 adverse events were reported by
29 study participants; 11 participants did not report any adverse
events throughout their participation in the study. Most adverse
eventswere related to generalmedical problems the participants
were having, and they were determined to be unrelated to the
study. However, 6 adverse events were at least possibly related
to the study; 3 involved increased frequency of nightmares, 1
involved increased PTSD symptoms, 1 involved a rash due
to wearing a wrist-worn actigraphy device, and 1 involved in-
creased stress related to moving, work, and attending appoint-
ments.Eacheventwasmonitoredby theparticipant’s therapist. Of
note, only 3 out of 38 participants (7.9%) reported an increase in
nightmares, indicating that an increase in nightmares as a result
of ERRT-M was a rare occurrence in this sample.

DISCUSSION

The present study is the first RCT of nightmare treatment to be
conducted in an active duty military population. It is the fourth
RCT of ERRT (although it used a 5-session variant of the
3-session version that was included in previous RCTs). Con-
sistent with hypotheses that treatment would result in signifi-
cant improvements in within-group analyses of the participants
who received treatment, statistically significant reductionswere
found in past week nightmare frequency, nights with night-
mares, nightmare severity, fear of sleep, and symptoms of in-
somnia, PTSD, and depression with medium effect sizes of
ERRT-M for most measures. Between-group differences were
also medium in size for most measures but were not statistically
significant in this pilot study.

The findings from this study were similar to, or slightly
smaller than, those found in previous trials of ERRT tested in
civilan samples, although two additional sessions were provided
with this study as compared with previous trials of 3-session
ERRT22–24 (Table 1). The treatment response rate of 48%
reporting ≤ 1 nightmare the week prior to the 1-month as-
sessment is also promising. This rate is lower than the 72%
found in the open trial of ERRT-M in veterans25 but higher than
the 23% found in an RCT of IRT in veterans.47

Overall, active dutymilitary personnel reported the treatment
to be credible and had positive expectations after learning about
the treatment at Session 1. These positive expectations persisted
throughout treatment when assessed 1 week following the final
session, which is important because behavioral treatments
depend upon patients being willing to engage in the treatment
components. Active duty service members in this study also

Figure 2—Treatment credibility ratings.

Percent of participants endorsing low, medium, and high treatment
credibility after session 1 and at 1-week posttreatment. Participants
rated items on a scale from 1 “not at all credible” to 9 “very credible”
following the first session of treatment and at 1-week posttreatment.
Ratings are grouped into High (7–9), Medium (4–6), and Low (1–3)
treatment credibility ratings.

Figure 3—Treatment expectancy ratings.

Percent of participants endorsing low, medium, and high treatment ex-
pectancy after session 1 and at 1-week posttreatment.
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were able to engage effectively in nightmare exposure and
rescription activities. As hypothesized, the treatment dropout
rate of 17.5% for this study was similar to rates found in civilian
studies of similar treatment protocols (ie, 12.8% to 26%18,22–24).
Treatment initiation rates were slightly higher than in civilian
studies.26 This is particularly notable since active duty service
members are highly mobile with frequent transfers between
duty stations and, in accordance with the Department of De-
fense Instruction 3216.02, participants were not paid for study
participation. These data suggest that active duty servicemembers
in the U.S. Army find this treatment approach to be credible and
that implementing the treatment is feasible in this population.

In contrast to many clinicians’ and patients’ concerns that
talking about nightmares or trauma may increase nightmares or
other PTSD symptoms, our study found this was a rare oc-
currence (ie, only 7.9% reported any such symptoms). Previous
studies have provided limited information about adverse events
resulting from treatment or have notmonitored them in a similar
way. We encouraged standardized reporting of adverse events
in behavioral therapy clinical trials to advance our under-
standing of treatment and to be able to fully inform patients of
potential adverse events of treatment.

Limitations and future directions
While this pilot study provides important data for the investi-
gation of nightmare treatment among active duty service members,
this study was limited by a number of factors. First, caution should
beusedwhen examining effect sizes fromsmall samples.49 Second,
this study did not include detailed assessment of potential
barriers to the treatment, such as detailed homework compliance
assessment or tracking of adherence to treatment for comorbid
sleep disorders such as sleep apnea. Third, the sample for this
study included primarily male, lower-ranking enlisted per-
sonnel, and all were members of the U.S. Army stationed at a
single military installation. Results may not generalize to active
duty women, higher-ranking personnel, or to members of other
branches of the military or those serving at different locations.

Future directions include studies to examine homework
compliance and strategies for increasing adherence to assigned
practice, such as motivational interviewing. Future studies are
also needed to examine the impact of comorbid sleep disorders
on nightmare treatment, such as sleep apnea. There is some
indication in the civilian literature that nightmare treatment is
effective regardless of risk for sleep apnea.50 However, previ-
ous studies were limited by use of self-report measures only,
whereas objective overnight polysomnography is required for
assessing sleep apnea. Also, sleep apnea may bemore prevalent
in a primarilymale population. Studies are also needed to clarify
the optimal approaches for addressing nightmares, comorbid
sleep disorders (eg, insomnia, sleep apnea), and PTSD. Nightmare
treatment may be more effective if sleep apnea and/or PTSD have
already been treated; however, nightmare treatment may also help
patients be more responsive to treatment of these comorbid con-
ditions.While nightmares appear to bemore responsive to effective
PTSD treatment, they are resistant to treatment in some cases.15

In conclusion, this study demonstrated that ERRT-M resulted
in significant reductions in various measures of nightmares in
active duty military personnel. Participants considered ERRT-M

both credible and feasible. An adequately powered random-
ized clinical trial is needed to confirm findings and to compare
ERRT-M to an active treatment control.

ABBREVIATIONS

CAPS-5, Clinician-Administered PTSD Scale for DSM-5
ERRT, exposure, relaxation, and rescripting therapy
ERRT-M, exposure, relaxation, and rescripting therapy for

military service members and veterans
ES, effect size
IRB, institutional review board
IRT, imagery rehearsal therapy
MCC, minimal contact control
PMR, progressive muscle relaxation
PTSD, posttraumatic stress disorder
RCT, randomized controlled trial
REM, rapid eye movement
SAS, Statistical Analysis Software
SCISD, Structured Clinical Interview for DSM-5 Sleep Disorders
STRONG STAR, South Texas Research Organizational

Network Guiding Studies on Trauma and Resilience
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