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Study Objective: In this meta-analysis, we compare the short-
term efficacy of prazosin vs. IRT on nightmares, sleep quality,
and posttraumatic stress symptoms (PTSS).

Methods: Reference databases were searched for randomized
controlled trials using IRT or prazosin for nightmares, sleep
disturbance, and/or PTSS. Effect sizes were calculated by
subtracting the mean posttest score in the control group from
the mean posttest score in the treatment group, and dividing
the result by the pooled standard deviation of both groups.
Mixed effects models were performed to evaluate effects of
treatment characteristics, as well as sample characteristics
(veteran vs. civilian) on treatment efficacy.

Results: Four studies used prazosin, 10 used IRT alone or
in combination with another psychological treatment, and
1 included a group receiving prazosin and another group
receiving IRT. Overall effect sizes of both treatments were of
moderate magnitude for nightmare frequency, sleep quality,
and PTSS (p < 0.01). Effect size was not significantly different
with type of treatment (psychological vs. pharmacological)
on nightmare frequency (p = 0.79), sleep quality (p = 0.65),

or PTSS, (p = 0.52). IRT combined with CBT for insomnia
showed more improvement in sleep quality compared to
prazosin (p = 0.03), IRT alone (p = 0.03), or IRT combined with
another psychological intervention, (p < 0.01).

Conclusion: Although IRT interventions and prazosin yield
comparable acute effects for the treatment of nightmares,
adding CBT for insomnia to IRT seems to enhance treatment
outcomes pertaining to sleep quality and PTSS. More
randomized clinical trials with long-term follow-up are
warranted.

Commentary: A commentary on this article appears in this
issue on page 9.
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ightmares are common phenomena occurring in most

healthy adults. It has been estimated that around 70% of
the general population suffers from occasional nightmares.!
However, when these frightening dreams occur in a recurrent
fashion, the nightmare activity may constitute a disorder. In
fact, nightmare disorder is listed in both the DSM-5 and in the
ICSD-3 as a distinct disorder whose essential features are the
presence of repeated negative dreams that lead to awakening,
such that the individual becomes fully alert and aware of his or
her surroundings.>?

Nightmares can have an idiopathic origin or may occur
after traumatic events.® Along with other sleep disturbances
(e.g., insomnia and poor sleep quality),’ nightmares are a typi-
cal symptom of posttraumatic stress disorder (PTSD).® Indeed,
it has been estimated that around 70% of individuals with
PTSD report posttraumatic nightmares.”® Nonetheless, night-
mares are not exclusive to PTSD, since they are also associ-
ated with anxiety and depression, among other mental health
comorbidities.”!°
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Imagery rehearsal therapy (IRT)
and prazosin are both used for treatment of nightmares in posttraumatic
stress. The main aim of this study was a comparative meta-analysis of
each treatment on nightmare frequency, sleep quality, and posttraumatic
stress disorder symptoms.

Study Impact: IRT and prazosin had similar effects for nightmare fre-
quency, sleep quality, and posttraumatic stress disorder symptoms; how-
ever, adding cognitive-behavior therapy for insomnia to IRT enhanced
its effects for improving sleep quality as well as posttraumatic stress
disorder symptoms.

Traditionally, nightmares have not been treated directly,
but assumed to improve after successful treatment of the pri-
mary condition from which they were hypothesized to origi-
nate. However, as in the case of PTSD treatment, research has
shown that nightmares, and other related sleep disturbances,
often persist at clinically significant levels following PTSD
treatment.'" "
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With this aim, various psychological and pharmacological
treatments for chronic nightmares have been proposed and
tested thorough recent years. This burgeoning literature led
to the Standards of Practice Committee (SPC) of the Ameri-
can Academy of Sleep Medicine to commission a task force
to assess the relevant literature on the treatment on nightmares.
As a result of that, a Best Practice Guide for the treatment of
nightmare disorder in adults was published in 2010."* This re-
view summarized the different treatment approaches used for
nightmares. Among all the treatments reviewed, two modalities,
a pharmacological agent named prazosin and a cognitive-be-
havioral therapy technique known as imagery rehearsal therapy
(IRT), emerged as Level A recommendations for the treatment
of nightmares in adults with both approaches supported by a
substantial amount of high-quality evidence.

Prazosin is a lipid-soluble o-1 adrenergic receptor antagonist
that crosses the blood-brain barrier and decreases the sympa-
thetic outflow in the brain. Although it has been approved by the
US Food and Drug Administration for the treatment of hyper-
tension, it is rarely used today as an antihypertensive agent.'* In
contrast, since prazosin arguably blocks the excessive norepi-
nephrine activity, and increased norepinephrine activity is seen
patients with PTSD and is associated with heightened arousal
and nightmares,'® this medication has been successfully used to
treat PTSD-associated nightmares and other PTSD symptoms.

With respect to IRT, while there are some differences across
studies regarding the manner in which this technique is applied,
the basic components of IRT include asking the patient to select
a nightmare, and instructing him or her to write a dream narra-
tive that incorporates a change to some aspect of the selected
nightmare. Subsequently, the patient is asked to rehearse daily
the new dream while awake. The rationale is that, when the new
dream is rehearsed, the new script will become more cogni-
tively dominant than the bothersome nightmare, and eventually,
the nightmare will diminish or disappear.'’

An important aspect noted in the SPC review paper is that
the most frequent type of nightmare addressed in the treatment
studies using either prazosin or IRT is the PTSD-associated
nightmare. Therefore, and not surprisingly, these treatment
studies have also examined whether treatment may have an im-
pact on other sleep-related symptoms commonly seen in PTSD
patients, such as poor sleep quality and other types of posttrau-
matic stress symptoms (PTSS).'81

After the publication of this influential review paper, a few
meta-analyses have been conducted to quantitatively sum-
marize the results of studies testing the treatments for night-
mares.”*?* With respect to psychological approaches for the
treatment of nightmares, an important aspect noted in those
meta-analyses is that treatment protocols using IRT often com-
bine this therapy with another form of psychological interven-
tion. In this line, the meta-analysis conducted by Casement et
al. showed that adding cognitive-behavioral treatment for in-
somnia (CBT-I), although not being superior to IRT alone for
reducing nightmare frequency, did result in greater improve-
ment in other parameters of sleep disturbance, such as sleep
quality.?' Likewise, the results of the somewhat more restrictive
meta-analysis (i.e. including only randomized clinical trials,
RCTs) by Augedal et al. showed that multicomponent treat-
ments are not superior than IRT alone at reducing nightmare
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frequency.”” However, unlike the Casement meta-analysis, Au-
gedal’s study did not compare treatment effects on other rel-
evant outcomes that are often included in such studies, such as
sleep quality or symptoms of PTSD. Of interest, the Augedal
meta-analysis was the only one comparing the effect sizes of
studies employing one of the two best-supported treatments for
nightmares, IRT and prazosin, concluding that both the psy-
chological and the pharmacological approach were reasonably
effective and comparable, both showing medium effect sizes.
However, and as noted above, the results of meta-analysis are
limited to nightmare indicators and are not extended to other
symptoms frequently associated to chronic nightmares, such
as poor sleep quality and symptoms of comorbid conditions
such as PTSD.

Therefore, in the present meta-analysis, our goal was to
add available evidence and complement and extend the find-
ings provided by previous meta-analytic studies by comparing
the short-term efficacy of prazosin and IRT interventions not
only on nightmares but also on other relevant outcomes, such
as sleep quality and/or other PTSS. In addition to compar-
ing the effect sizes for each treatment approach for each out-
come measure, we aimed to investigate the effect of sample
characteristics (i.e., veteran/military vs. civilian samples) on
treatment efficacy. Furthermore, since psychological treat-
ments including IRT usually add other interventions within
the treatment protocol (e.g., CBT for insomnia, sleep hygiene
education), we wanted to explore whether treatment combina-
tions are associated with enhanced treatment efficacy. Finally,
we wanted to compare the treatment efficacy for different
IRT delivery formats, such as individual, group, and self-help
therapies.

METHODS

Literature Search and Inclusion Criteria

We conducted this meta-analysis using the PRISMA guide-
lines.”® Studies were identified using 3 search strategies. First,
bibliographic databases (Ovid MEDLINE, PsycINFO, and Co-
chrane Reviews) were searched for studies using IRT or prazosin
for treatment of nightmares, sleep quality, and/or symptoms of
posttraumatic stress. Searches were conducted using the follow-
ing terms: imagery, imagery rehearsal therapy, prazosin, furazo-
sin or pratsiol, nightmares, bad dreams, insomnia, sleep quality,
sleep disorders, and posttraumatic stress disorder. The search
was limited to human studies in English with adults. Studies
were included in the meta-analysis if they met the following
criteria: (1) treating adult subjects; (2) being a randomized con-
trolled study design using prazosin, IRT, or a cognitive-behav-
ioral treatment with a component of IRT; (3) reporting at least
one outcome measure connoting nightmare frequency or sleep
disturbance; (4) including sufficient statistical information to
calculate the effect size; and (5) written in English.

The initial inquiry identified a total of 93 references. After
removing duplicates, 61 articles were screened by reading the
abstracts. If no decision was possible after reading an abstract,
then we read the full text. Of the articles screened, 11 articles
met inclusion criteria and 50 articles were rejected because
they were reviews or theoretical articles, single case studies,



included adolescent or child treatment samples, were not RCTs,
or used treatments other than IRT or prazosin. Reference lists
were then examined from articles that met inclusion criteria, re-
cent meta-analyses, and review papers, resulting in 4 additional
references identified, resulting in 15 articles that met our inclu-
sion criteria. Disposition of the search hits and articles retrieved
is shown in Figure 1.

Description of Studies

In this meta-analysis, we included a total of 15 RCTs, with
18 contrast groups reporting posttest effects from the treatment
group compared to a control group for at least 1 of the 3 treat-
ment outcomes under study—nightmare frequency, sleep qual-
ity, and PTSS. Table 1 presents descriptive characteristics for
each study included in the meta-analysis, ordered by publica-
tion year. Of these, there are 4 pharmacological trials including
prazosin,®*?” 10 studies including IRT, either alone or com-
bined with another form of psychological intervention,”*” and
one study comprising both IRT and prazosin interventions ad-
ministered to 2 groups randomly assigned to these treatments.*®
All studies were published between 2000 and 2013. The total
number of participants included in the meta-analysis (sum of
all study participants represented by at least one outcome at
posttreatment) was 967. A total of 8 studies included civilian
samples, whereas the remaining studies included either mili-
tary veterans (6 studies) or active-duty military personnel (one
study). In terms of the symptom characteristics required for
in the trials, the majority of studies required the presence of
self-reported nightmares among other symptoms, with the ex-
ception of the study by Margolies et al.,*” which required a di-
agnosis of PTSD combined with insomnia. Across the 13 trials
that provided diagnostic information, 90.5% of the participants
had a PTSD diagnosis.

The 5 studies testing prazosin used different medication dos-
ages, ranging from a mean dose of 3.1 mg to a mean dose of
15.6 mg. In 4 of the 5 studies, participants were instructed to
take the medication at bedtime. However, in the most recent
study by Raskind et al.,”” participants were asked to take a mid-
morning as well as a bedtime dose.

Studies including IRT also differed in terms of the compo-
nents included in the treatment protocol. Whereas 5 studies used
IRT as the unique treatment component, 3 studies combined
IRT with CBT for insomnia. In these studies, CBT included
the major behavioral treatment components, such as stimulus
control and sleep restriction therapy. Two studies used a variant
of IRT known as exposure, relaxation and rescripting therapy
(ERRT). This treatment approach includes sleep hygiene edu-
cation, altering sleep habits, and progressive muscle relaxation
training, combined with rescripting a nightmare and rehearsing
the dream. Finally, the study by Lancee et al.** had 3 interven-
tion groups: a group that received IRT alone, a group receiving
IRT combined with sleep hygiene education, and another group
receiving IRT combined with lucid dreaming therapy (LDT).
The LDT component involved instructing participants to imag-
ine nightmares during the day, while thinking that it is only a
dream, and thereby triggering lucidity during the nightmare.

Across the 9 trials delivering the psychological interventions
in a face-to-face format, the number of treatment sessions and
the length of the sessions varied broadly, ranging from 1 to 8§
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Figure 1—Flow diagram.

Number of records identified
through databases (Pubmed,
PSYCinfo, Cochrane Library).

Number of records identified
through meta-analyses and
review papers.

Total of 93 potential records
identified.

| |
v

Number of records identified after duplicates were removed.

Total of 4 records identified.

Total of 65 potential records identified.

Number of records excluded

-
as not relevant.

\

Total of 31 records excluded.
Number of records screened

for eligibility from abstract/title.

Total of 34 records identified.

Number of records excluded

- 5 as not relevant.

Total of 13 records excluded.

\J

Full text articles reviewed.

Total of 21 records.

Full text articles excluded:

+ No control group: 4

+ Outcome data not
available: 2

\J

RCT’s included in meta-analysis:
1. Prazosin: 4
2. IRT: 10
3. Prazosin + IRT: 1

Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram. RCT, randomized controlled trial; IRT, imagery
rehearsal therapy.

sessions, and from 45 minutes to 3 hours per session. In 3 stud-
ies, the interventions were conducted exclusively in a group
format and, in some instances, within the same study, interven-
tions were delivered in both individual and group formats. In
3 other studies the intervention was delivered in an individual
format. In 2 trials, the treatment was offered in a self-help book
format.

Most of the studies including IRT used participants on a
waiting list as the control group. In one study the treated group
was compared to a usual care group and another study used an
active treatment control, named sleep and nightmare manage-
ment. Participants included in this control group received psy-
choeducation about PTSD nightmares and sleep disturbances,
as well as elements of standard CBT for insomnia. However,
nightmare content was not discussed within this group. In the
study by Germain et al.*® the group of participants receiving the
psychological intervention was compared to a group of subjects
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Table 1—Randomized controlled trials on the effects of Prazosin and IRT on nightmares, sleep quality, and posttraumatic stress

symptoms.
Random % Symptom | %
Study Comparison (n) (n) Control Group | Female | Sample | Criteria PTSD | Format | Dose/Sessions | Outcomes
Krakow et al.? IRT (n = 87) 169 Wait-list 100 Civ NM + 1+ 95 G 2 x 180 min, NFQ, PSS, PSQl,
Control (n = 82) PTSS + TE 1 x 60 min NES
Krakow et al.? IRT (n = 80) 168 Wait-list 100 Civ NM + 1+ 100 G 2 x 180 min, NFQ, PSQl, PSS,
Control (n = 88) PTSS + TE 1 x 60 min CAPS
Raskind et al.?® Prazosin (n = 10) 10 Placebo 0 Vet PTSD + 100 9.5 mg (0.5) CAPS, CGIC
Placebo (n = 10) NM
Davis & Wright® ERRT (n=21) 43 Wait-list 75 Civ TE +NM 54 G 3 x 120 min TAA, SCID, BDI,
Control (n = 22) PSQI, TRNS,
MPSS-SR
Raskind et al. Prazosin (n = 17) 40 Placebo 5 Vet PTSD + 100 13.3mg (3) NFQ, CAPS,
Placebo (n = 17) NM + 8D PSQl, CGIC,
PDRS, HAM-D
Taylor et al.® Prazosin (n =13) 13 Placebo 85 Civ PTSD + 100 3.1mg (1.3) CAPS, PCL-C,
Placebo (n = 13) NM +1 CGIC, PDRS,
SAFTEE
Cook et al.>! IRT (n=61) 124 Active condition | 0 Vet PTSD, NM, | 100 G 6 x 90 min NFQ, CAPS, NES,
Control (n = 63) (Sleep and SD PSQI-A, PCL-M,
nightmare BDI, SF-36
management)
Lancee et al.(a)* IRT (n =103) 399 Wait-list 78 Civ NM N/A SH N/A SLEEP-50,
EXP (n = 95) CES-D, BDI, IES
REC (n = 106)
Control (n = 95)
Lancee et al.(b)* IRT (n=70) (1) 278 Wait-list 79 Civ NM N/A SH N/A SLEEP-50, STAI,
IRT +SH +LDT (n=70) (2) CES-D, IES, ND
IRT+ SH (n =76) (3)
Control (n = 62)
Davis et al.* ERRT (n=17) 47 Wait-list 82 Civ TE +NM 70 lorG 3 x 180 min TAA, CAPS,
Control (n = 18) TRNS, PILL,
PTCSS, PQSI,
SDI-NRPR
Ulmer et al.*® IRT + CBTI (n=12) 22 Usual care 33 Vet PTSD +1 100 6 x 60 min DSISD, MMSE,
Control (n=9) +NM ISI, ESD
Germain et al.*® Prazosin (n = 18) 57 Placebo 14 Vet NM + 8D 57 8.9mg (5.7) PSQl, CGI, ISI,
BSI (n=17) 8 x 45 min PSQI-A, PghSD,
Placebo (n = 15) PCL, BDI, BAI,
SDS, PSG
Thunker et al.*®® IRT (3 subgroups) (n=57) | 69 Wait-list 27 Civ NM + 100 8 x 50 min NFM, NMA, OIT,
Control (n=12) PTSD BDI
Margolies et al.’ CBTI +IRT (n = 20) 40 Wait-list 10 Vet PTSD +1 100 4 x 60 min SD, ACT, PSQl,
Control (n = 20) PSQI-A, DBAS,
PTSD-SR, PHQ-9,
POMS
Raskind et al.? Prazosin (n = 32) 67 Placebo 19 Mil PTSD + 100 PM15.6 mg (6) | CAPS, PSQl, CGI
Placebo (n = 35) NM +TE AM 4 mg (1.4)

Random, number of subjects randomized to any of the treatment conditions; (1), treated group 1 included in the meta-analysis; (2), treated group 2 included in the
meta-analysis; (3), treated group 3 included in the meta-analysis; Civ, civilian; Vet, veteran; Mil, active military; PTSD, posttraumatic stress disorder; NM, nightmares;
TE, traumatic event; SD, sleep disturbance; I, insomnia symptoms; N/A, not available; CBTI, cognitive behavioral therapy for insomnia; BSI, behavioral sleep
intervention; ERRT, exposure, relaxation, and rescripting therapy; IRT, imagery rehearsal therapy; SH, sleep hygiene; LDT, lucid dreaming therapy; NFQ, nightmare
frequency questionnaire; PSS, PTSD symptom scale; PSQI, Pittsburgh sleep quality index; NES, nightmare effects survey; CAPS, clinician administered PTSD scale;
CGIC, clinical global impression of change; TAA, trauma assessment for adults; SCID, structured clinical interview for DSM 1V; BDI, Beck depression inventory; MPSS-
SR, modified PTSD symptom scale self report; PDRS, PTSD dream rating scale; HAM-D, Hamilton depression rating scale; PCL-C, PTSD checklist-civilian version;
PCL-M, PTSD checklist-military version; SAFTEE, systematic assessment for treatment emergent events; STAI, Spielberger trait anxiety inventory; SLEEP-50, Sleep
50 item questionnaire; CES-D, center of epidemiological studies depression scale; IES, impact event scale; ND, nightmare diary; SF-36, 36-ltem short form health
survey; PILL, Pennebaker inventory of limbic languidness; PTCSS, post treatment clinical significance survey; SDI-NRPR, script-driven imagery and nightmare-related
physiological reactivity; DSISD, Duke structured interview for sleep disorders; MMSE, Folstein mini-mental status exam; IS, insomnia severity index; ESD, electronic sleep
diary; CGI-l, clinical global impressions improvement; PghSD, Pittsburgh sleep diary; BAI, Beck anxiety inventory; SDS, Sheehan disability scale; PSG, polysomnogram;
NFM, number of nightmares per month; NMA, degree of anxiety during nightmare; OIT, overall impression of therapy; ACT, actigraphy; DBAS, dysfunctional beliefs and
attitudes about sleep scale; PTSD-SR, PTSD symptoms scale-self report.; PHQ-9, patient health questionnaire-9; POMS, profile of mood states.
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receiving a placebo drug. All the prazosin studies used a medi-
cation placebo as the control condition.

Not all of the 15 treatment studies included herein pro-
vided relevant data on all 3 outcomes of interest. One study
did not report treatment outcomes for nightmare frequency in
a way that could be analyzed in this meta-analysis.*” In another
study, sleep quality and PTSS were not included as treatment
outcomes.*

In studies where there was more than one nightmare measure,
we selected the number of nights per week with nightmares as
the primary nightmare outcome.’**!'34373% If this information
was not available, we then used one of the following: nights
with nightmares per month or number of nightmares per week/
month.”> In 3 studies,*??’ nightmare outcomes
were solely assessed with the item on the Clinician-Adminis-
tered PTSD Scale (CAPS) “Recurrent distressing dreams.”
This nightmare-related outcome combines nightmare frequency
and nightmare intensity within the same score, which can range
from 0 to 8 points. Scores on this item are computed by sum-
ming the frequency and intensity of trauma-related distressing
dreams. Scores on frequency can range from 0 to 4, a maximum
score being computed when frequency is of “daily or almost
daily every day.” Likewise, scores on intensity can range from
0 to 4, a maximum score being computed when the nightmare
causes “extreme, incapacitating distress, did not return to sleep.”
Since none of the 3 studies included in our analyses reported
the frequency and severity scores separately, we used the com-
posite nightmare score reported for the CAPS in these studies.

The majority of RCTs included in this meta-analysis used the
Pittsburgh Sleep Quality Index (PSQI)* to evaluate sleep qual-
ity, with the exception of the studies by Raskind et al.,** Taylor
et al.,"” and Lancee et al.,>>* which used other metrics, such as
the SLEEP-50 questionnaire*! or the item on the CAPS pertain-
ing to insomnia.** There was slightly more heterogeneity in the
measures used for evaluating PTSS in the studies. The instru-
ments used included the CAPS, the Pittsburgh Sleep Quality
Index-Addendum (PSQI-A),” PTSD Checklist (PCL),* the Im-
pact of Event Scale-Revised (IES-R),* or the Clinical Global
Impression (CGI) scales.*

Coding

For the analyses, the following variables were extracted from
the studies meeting inclusion criteria: the treated and control
groups’ sample sizes at posttreatment assessment, their post-
treatment mean values, and corresponding standard deviations
(SD) from the outcomes of interest. When the study provided
the standard error of the mean, instead of the SD, the following
formula was used to compute the SD: SD = standard error * Vn.

For moderation analyses, the following information from
each treatment vs. control group comparison was indepen-
dently coded by 2 of the authors: treatment characteristics (pra-
zosin, IRT alone, IRT combined with CBT for insomnia or IRT
combined with other form of psychological therapy), sample
characteristics (veterans/military personnel vs. civilians), and
treatment format (self-help, group, or individual therapy).

Meta-analyses generally include one effect size per construct
per study. In the present meta-analysis, and in line with Case-
ment and Swanson,?' nightmare frequency, sleep quality, and
PTSS were considered as separate constructs. Therefore, effect
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sizes were calculated separately for each of these 3 measures.
Treatment effects were based on the first assessment follow-
ing treatment. For the vast majority of studies included in this
meta-analysis, effect sizes were calculated from data obtained
from those study participants who completed treatment.

Statistical Analyses

Data were entered and analyzed by the Comprehensive
Meta-Analysis software, Version 2. For each outcome mea-
sure, effect sizes (Cohen’s d) were calculated by subtracting the
mean posttest score in the control group from the mean post-
test score in the treatment group and dividing the result by the
pooled standard deviations of both groups.*’

Although it has been suggested that the random effects
model is generally a more plausible match than the fixed ef-
fect model for computing overall effect sizes across studies,*®
we determined the validity of the assumptions for the fixed- or
random-effects model on the basis of the Q-statistics. If the Q
statistic is sufficiently large (i.e., greater than the critical value
at the 0.05 level), then the null hypothesis of homogeneity is
rejected in favor of the alternative that the effects sizes were
not sampled from a common population. When the Q-statistic
is statistically significant, it implies that the effect sizes under
study are not homogeneous, and the random-effects model
should be applied to compute overall effect sizes across stud-
ies.” Using a random-effects model implies that the true effect
could vary from study to study. Since studies will differ in their
mixes of participants and in the implementations of interven-
tions, there may be different effect sizes underlying different
studies. Therefore, under the random-effects model, large stud-
ies are assigned less relative weight and small studies are as-
signed more relative weight when computing the overall effect
size. The random-effect model assumes that a single true ef-
fect is common to every study; therefore, the weights assigned
to each individual study to compute the overall effect size are
mostly dependent on the study size.

To evaluate if there is a moderation effect of type of inter-
vention (psychological versus pharmacological), and sample
characteristics (civilians vs. veterans/military personnel) on
treatment efficacy, we conducted mixed effects models. A
significant moderation effect is indicated when the between
groups Q-statistic exceeds the critical value in a y* distribution
at p < 0.05. Furthermore, using mixed models, we explored
whether different variants of the IRT interventions (i.e., IRT
alone, IRT combined with CBT for insomnia, and IRT com-
bined with other type of psychological intervention) had a dif-
ferent impact on each of the treatment outcomes under study.
Contrast analyses for different formats of treatment delivery
(i.e., individual, group, and self-help) were only computed for
the studies including IRT.

Finally, potential publication bias was assessed by visual
inspection of funnel plots for each treatment outcome, as well
as by Egger linear regression method (as implemented in Com-
prehensive Meta-analysis, Version 2). The funnel plot is based
on the fact that precision in estimating the underlying treatment
effect will increase as the sample size of component studies in-
creases.® It consists of a simple diagram of the effect estimates
from each study measured against a measure of each study’s
size or precision. Results from small studies will scatter widely
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Figure 2—Forest plot presenting the posttreatment total effect sizes and 95% confidence intervals (Cl) for Prazosin and IRT on
nightmares individually and for all studies combined, calculated with random effects model.

Group by Study name Outcome Statistics for each study Std diff in and 95% CI
type of study 5

Std diff Lower Upper

in means limit p-Value
IRT Cook et al, 2010 NIGHTMARES 0,073 -0,320 0,465 0,716
IRT Ulmer et al., 2011 NIGHTMARES 0,217 -0,738 1,172 0,656
IRT Lancee et al., 2010b (3) NIGHTMARES 0,223 -0,197 0,642 0,298
IRT Thunker et al., 2012 NIGHTMARES 0,230 -0,654 1,114 0,610 O L
IRT Lancee etal.,, 2010b (2) NIGHTMARES 0,385 -0,062 0,833 0,091 Hl—
IRT Davis et al., 2011 NIGHTMARES 0,448 -0,223 1,119 0,191 -
IRT Lancee et al., 2010a NIGHTMARES 0,513 0,180 0,846 0,003 -
IRT Lancee etal., 2010b (1) NIGHTMARES 0,635 0,160 1,111 0,009 -
IRT Germainetal., 2012 (I) NIGHTMARES 0,676 -0,186 1,539 0,124 -T——
IRT Krakow et al., 2001a NIGHTMARES 0,959 0,571 1,348 0,000 -
IRT Davis et al., 2007 NIGHTMARES 0,971 0,237 1,705 0,010 ——
IRT Krakow et al., 2000 NIGHTMARES 1,130 0,687 1,574 0,000 -
IRT 0,550 0,333 0,767 0,000 <>
PRAZOSIN Germain etal., 2012 (P) NIGHTMARES 0,211 -0,630 1,053 0,623
PRAZOSIN Raskind et al., 2007 NIGHTMARES 0,212 -0,518 0,943 0,569 E
PRAZOSIN Taylor et al., 2008 NIGHTMARES 0,284 -0,488 1,057 0,471
PRAZOSIN Raskind et al., 2013 NIGHTMARES 1,038 0,441 1,635 0,001 —.—
PRAZOSIN Raskind et al., 2003 NIGHTMARES 1,359 0,387 2,332 0,006 ——
PRAZOSIN 0614 0200 1,028 0,004 <>
Overall 0,564 0,372 0,756 0,000 ’

-4,00 -2,00 0,00 2,00 4,00

Favors Control group Favors Treatment group

(1) = IRT; (2) = IRT+SH+LDT; (3) = IRT+SH; (I) = IRT; (P) = Prazosin; Std diff, standard difference. For numbers, commas are used as decimal separators.

at the bottom of the graph, with the spread narrowing among
larger studies. In the absence of publication bias, the studies will
be distributed symmetrically about the combined effect size. By
contrast, in the presence of bias, the bottom of the plot would
tend to show a higher concentration of studies on one side of the
mean than the other and, therefore, the plot would be skewed
and asymmetrical. This would reflect the fact that smaller stud-
ies (which appear toward the bottom) are more likely to be
published if they have larger than average effects, which makes
them more likely to meet the criterion for statistical significance.
Although the funnel plot offers a visual sense of the relation-
ship between effect size and precision, the interpretation of the
plot is largely subjective. Therefore, we additionally used the
Egger linear regression method to quantify the amount of bias
captured by the funnel plot. When the funnel plot and Egger
test provided indication of publication bias, we used Duval and
Tweedie’s trim-and-fill method.* If there are more small studies
on one side of the overall mean than on the other side, the con-
cern is that studies may be missing on the side with fewer stud-
ies. The trim-and-fill procedure imputes these missing studies,
adds them to the analysis, and then re-computes the summary ef-
fect size. That is, trim-and-fill provides an estimate of the overall
effect size after the bias has been taken into account.

RESULTS

Effect Sizes and Homogeneity Analyses
Each study’s individual posttreatment effect size for night-
mares, sleep quality, and PTSS are presented in Figures 2, 3,
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and 4, respectively. Homogeneity analyses suggested that there
was significant heterogeneity in the effect sizes of interventions
reporting on nightmare frequency (Q [16] = 29.087, p = 0.02),
as well as in the effect sizes of interventions reporting on sleep
quality (Q [16] =40.52, p < 0.01) and PTSS (Q [16] = 43.34,
p < 0.01). Therefore, overall effect sizes are based on random
effects models.

All studies considered, the overall effect size (i.c., the average
of the effect sizes of each comparison treatment-control included)
for each one of the 3 outcomes under study were statistically sig-
nificant and of moderate magnitude. Effect sizes of 0.8 can be
assumed to be large, while effects of 0.5 are moderate, and effect
sizes of 0.20 are small*': for nightmare frequency, the average ef-
fect size was 0.56 (95% CI[0.37, 0.76], p < 0.01), for sleep qual-
ity, the mean effect size was 0.57 (95% CI1[0.34, 0.79], p<0.01),
and for PTSS it was 0.55 (95% CI [0.32, 0.78], p < 0.01).

Figures 2, 3, and 4 also display the combined effect sizes,
and their 95% confidence intervals, for interventions including
IRT and the combined effect sizes for interventions including
prazosin, for each one of the treatment outcomes. As can be
seen in each figure, both types of treatments, IRT and prazosin,
showed statistically significant mean effect sizes of moderate
magnitude.

Contrast Analyses

Prazosin vs. IRT on Nightmares, Perceived Sleep Quality, and
PTSS

The upper portion of Tables 2, 3, and 4 shows the compari-
son between the overall effect sizes within study samples that
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Figure 3—Forest plot presenting the posttreatment total effect sizes and 95% confidence intervals (Cl) for Prazosin and IRT on
sleep quality individually and for all studies combined, calculated with random effects model.
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Figure 4—Forest plot presenting the posttreatment total effect sizes and 95% confidence intervals (Cl) for Prazosin and IRT on
posttraumatic stress symptoms (PTSS) individually and for all studies combined, calculated with random effects model.
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received an IRT intervention and within samples treated with

prazosin. Mixed models analyses revealed that the type of treat-
ment (psychological vs. pharmacological) did not affect the ef-

fect sizes for nightmare frequency, Q(1) = 0.07; p=10.79, sleep
quality, Q(1) = 0.20; p = 0.65, or PTSS, Q(1) = 0.42; p=0.52.

Efficacy of Variations of IRT

In order to explore if different variants of IRT could have
a differential impact on treatment outcomes, we divided
the IRT interventions into 3 groups: (1) including IRT alone
(n=15), (2) combining IRT and CBT for insomnia (n = 3), and
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Table 2—Posttreatment mean effect sizes (Cohen’s d) and 95% ClI for nightmare frequency.

Moderator variables N, (N.,.) Effects on nightmare frequency, d (95% CI) Contrast analysis Q p
Intervention type
Including IRT 10 (12) 0.55 (0.33/0.77) IRT vs. Prazosin 0.07 0.79
Prazosin (5) 0.061 (0.20/1.03)
Sample characteristics
Civilian 8 (10) 0.60 (0.37/0.83) Civilian vs. Veteran 0.37 0.54
Veteran/Military 6 (7) 0.48 (0.15/0.81)
Treatment characteristics
IRT alone 6 (6) 0.62 (0.28/0.95) IRT alone vs. Prazosin 0.00 0.99
IRT + CBT-I 2(2) 0.46 (-0.32/1.24) IRT alone vs. IRT+ CBT-I 0.13 0.72
IRT + Other 4 (4) 0.45 (0.06/0.85) IRT alone vs. IRT+ Other 043 0.51
IRT+ CBT-I vs. Prazosin 0.1 0.73
IRT+ CBT-l vs. IRT+ Other 0.03 0.86
IRT + Other vs. Prazosin 0.45 0.50
Treatment format*
Individual 3(3) 0.38 (-0.35/1.16) Individual vs. Group 0.49 0.48
Group 3(3) 0.71(0.14/1.23) Group vs. Self-help 0.85 0.36
Self-help 2 (4) 0.44 (0.06/0.82) Self-help vs. Individual 0.03 0.85

Values are based on mixed effects models. N, number of studies; N

in the comparisons.

com?

number of comparisons; IRT, imagery rehearsal therapy; CBT-I, cognitive-behavioral
therapy for insomnia. * Only for studies including IRT. Those studies combining both group and individual therapy within the treatment group are not included

Table 3—Posttreatment mean effect sizes (Cohen’s d) and 95% ClI for sleep quality.

Moderator variables N (Neom) Effects on sleep quality, d (95% Cl) Contrast analysis Q p
Intervention type
Including IRT 10 (12) 0.54 (0.28/0.79) IRT vs. Prazosin 0.20 0.65
Prazosin 5(5) 0.66 (0.20/1.11)
Sample characteristics
Civilian 7(9) 0.44 (0.15/0.73) Civilian vs. Veteran 1.91 0.17
Veteran/Military 7(8) 0.76 (0.40/1.17)
Treatment characteristics
IRT alone 5(5) 0.50 (0.16/0.84) IRT alone vs. Prazosin 0.30 0.59
IRT + CBT-I 3(3) 1.32 (0.68/1.96) IRT alone vs. IRT+ CBT-I 4,75 0.03
IRT + Other 4 (4) 0.22 (-0.18/0.62) IRT alone vs. IRT+ Other 1.13 0.29
IRT+ CBT-I vs. Prazosin 4,95 0.03
IRT+ CBT-I vs. IRT+ Other 14.87 <0.001
IRT + Other vs. Prazosin 4.03 0.04
Treatment format*
Individual 3(3) 1.33 (0.62/2.04) Individual vs. Group 2.10 0.15
Group 3(3) 0.66 (0.11/1.18) Group vs. Self-help 2.83 0.09
Self-help 2(4) 0.20 (-0.016/0.55) Self-help vs. Individual 15.71 <0.001

Values are based on mixed effects models. N, number of studies; N

sty com?

number of comparisons; IRT, imagery rehearsal therapy; CBT-I, cognitive-behavioral

therapy for insomnia. * Only for studies including IRT. Those studies combining both group and individual therapy within the treatment group are not included

in the comparisons.

(3) combining IRT with other type of psychological approach
(n = 4). Subsequently, we compared these interventions with
each other, as well as with the prazosin intervention for each
treatment outcome. As can be seen in Table 2, none of these
interventions showed superiority over the others to improve
nightmare frequency. However, as displayed in Table 3, sam-
ples treated with IRT combined with CBT for insomnia showed
more improvement in sleep quality than samples treated with
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prazosin, Q(1)=4.95; p=0.03, IRT alone, Q(1)=4.75; p=0.03,
or IRT combined with another psychological intervention,
Q(1) = 14.87; p < 0.01. In a similar fashion, the interventions
combining IRT with CBT for insomnia showed statistically
significant larger effect sizes for PTSS than interventions us-
ing IRT alone, Q(1) = 5.10; p = 0.02, and interventions using
IRT combined with other psychological approach, Q(1) = 4.39;
p = 0.04, (Table 4). The prazosin studies only showed a
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Table 4—Posttreatment mean effect sizes (Cohen’s d) and 95% confidence intervals (Cl) for PTSS.

Moderator variables N (Neom) Effects on PTSD symptoms, d (95% Cl) Contrast analysis Q p
Intervention type
Including IRT 10 (12) 0.50 (0.24/0.77) IRT vs. Prazosin 0.42 0.52
Prazosin 5(5) 0.68 (0.21/1.15)
Sample characteristics
Civilian 709 0.41(0.11/0.71) Civilian vs. Veteran 21 0.15
Veteran/Military 7(8) 0.76 (0.39/1.13)
Treatment characteristics
IRT alone 5(5) 0.35(-0.01/0.71) IRT alone vs. Prazosin 1.21 0.27
IRT + CBT-I 3(3) 1.19 (0.55/1.84) IRT alone vs. IRT+ CBT-I 5.10 0.02
IRT + Other 4 (4) 0.41 (-0.03/0.85) IRT alone vs. IRT+ Other 0.04 0.84
IRT+ CBT-I vs. Prazosin 1.85 0.17
IRT+ CBT-I vs. IRT+ Other 4.39 0.04
IRT + Other vs. Prazosin 0.71 0.40
Treatment format*
Individual 3(3) 1.20 (0.52/1.87) Individual vs. Group 2.29 0.13
Group 3(3) 0.55 (0.06/1.05) Group vs. Self-help 0.85 0.36
Self-help 2(4) 0.26 (-0.16/0.67) Self-help vs. Individual 6.55 0.01

Values are based on mixed effects models. PTSS, posttraumatic stress symptoms; N

« number of studies; N, number of comparisons; IRT, imagery

rehearsal therapy; CBT-I, cognitive-behavioral therapy for insomnia. * Only for studies including IRT. Those studies combining both group and individual

therapy within the treatment group are not included in the comparisons.

statistically significant larger effect size for sleep quality when
compared to the effect size of IRT combined with other type
of psychological intervention, Q(1) = 4.03; p = 0.04 (Table 3).

Veteran vs. Civilian Samples

Mixed model analyses of population (civilian vs. veteran/
military) as a moderator of treatment outcome revealed that pa-
tient population did not have a significant effect on the degree
of improvement in nightmare frequency, Q(1) = 0.37; p = 0.54,
sleep quality, Q(1) = 1.91; p = 0.17, or PTSS, Q(1) = 2.1;
p =0.15 (Tables 2, 3, and 4).

Individual, Group, or Self-Help IRT Formats

The contrast analyses for different formats of treatment de-
livery were only computed for the IRT interventions and are
displayed in Tables 2, 3, and 4. Among the 12 IRT interventions
included herein, 3 were delivered in individual therapy format,
3 in a group format, and 4 in a self-help format. The remaining
IRT interventions (n = 2) used a combination of individual and
group formats and therefore were not included in this subset
of analyses. None of the formats of treatment delivery showed
superiority over the others at improving nightmare frequency
(Table 2). By contrast, when compared to the self-help format,
the individual therapy yielded a statistically significant larger
effect size for sleep quality: Q(1) = 15.71; p < 0.01, and for
PTSS, Q(1) = 6.55; p = 0.01. The differences between the in-
dividual format and the group format and between the group
format and the self-help format were not significant (Tables 3
and 4).

Publication Bias
Considering nightmare frequency as treatment outcome,
publication bias was undetectable from the funnel plot. This

19

conclusion was supported by the Egger test statistic, t = 0.08;
p = 0.93. However, the funnel plots including effect sizes for
sleep quality and PTSS showed some asymmetry, suggesting
possible publication bias, with smaller studies providing more
positive results than larger ones. However, whereas the Egger
test was statistically significant (t = 2.84; p = 0.01) for PTSS,
that was not the case for sleep quality (t = 2.05; p = 0.06). Un-
der the random effects model, trim-and-fill adjusted overall ef-
fect sizes for sleep quality and PTSS were 0.49 (95% CI[0.27,
0.72]), and 0.32 (95% CI [0.08, 0.57]), respectively.

DISCUSSION

The present meta-analysis provides the first systematic com-
parison of RCTs on the two Level A recommended interven-
tions by the Standards of Practice Committee of the AASM for
the treatment of nightmares in adults, extending the comparison
of their effects to other relevant outcomes, such as sleep quality
and PTSS. Our results indicate that prazosin and interventions
including IRT yield overall effect sizes for nightmares, sleep
quality and PTSS which are comparable and of moderate mag-
nitude. These findings are in accordance with and extend the
results provided by a recent meta-analysis comparing psycho-
logical and pharmacological treatments for nightmares.?® None-
theless, since the RCTs including IRT showed considerable
variation regarding the components of the treatment protocol
(e.g., some studies combined IRT with CBT for insomnia or
with other type of psychological intervention), our subsequent
contrast analyses suggest that the subgroup of studies combin-
ing IRT with CBT for insomnia performed significantly better
at improving overall sleep quality than did studies using prazo-
sin, studies using IRT alone, and studies using IRT combined
with other form of psychological intervention.
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Perhaps less expected, our contrast analyses also showed that
the combination of IRT with CBT for insomnia also yielded
better PTSS outcomes when compared with studies using IRT
alone or IRT combined with other psychological intervention.
This suggests that the sleep regulation promoted by sleep re-
striction and stimulus control therapy may have an incremental
benefit for overall PTSD syndrome, though not for nightmares
specifically. This finding contrasts with the results provided by
Casement and Swanson in their meta-analysis.?' In their study,
combining IRT with CBT for insomnia did not have a signifi-
cant effect on the degree of improvement in PTSS. However,
our meta-analysis included only RCTs, whereas Casement and
Swanson were less restrictive at including treatment studies in
their analyses, so this may account for our divergent findings.

Of interest, it appears that combining IRT with CBT for in-
somnia could be as efficacious as PTSD-directed CBT treat-
ments when it comes to reducing PTSS. In fact, a meta-analysis
of trauma-focused behavioral treatment versus control group
differences reported effect sizes ranging from 0.83 to 1.11.%
These reported effect sizes are not larger than the effect size
for PTSS reported herein, 1.19, even though global PTSS are
not directly targeted by IRT combined with CBT for insom-
nia. Nonetheless, in our study, we have not directly compared
the efficacy of IRT combined with CBT for insomnia to estab-
lished treatments for PTSD, so we do not presume to propose
the use of IRT combined with CBT for insomnia as a stand-
alone intervention for PTSD. Rather, our findings suggest that
IRT combined with CBT for insomnia can effectively treat
sleep disturbance, and this may result in concurrent reduction
of other PTSS. A note of caution, however, needs to be men-
tioned. The instruments used in the majority of studies to assess
PTSS are global instruments that may include both nighttime
and daytime symptoms, so one could argue that improvements
in PTSS seen in these studies may be attributed solely to bet-
ter scores on the nighttime symptoms, and that daytime symp-
toms remained unaltered. However, it also seems plausible that
decreasing bad dreams and improving perceived sleep quality
may lead to improved daytime energy, which, in turn, facili-
tates coping with other distress symptoms, thus ameliorating
daytime functioning overall.

Yet, the large effect sizes found in the present meta-analysis
for this subgroup of studies using IRT combined with CBT for
insomnia for the sleep quality and the PTSS outcomes, 1.32
and 1.19, respectively, should be interpreted cautiously, since
they are based on a small number of studies. Indeed, only three
RCTs used a combination of IRT and CBT for insomnia, and
among those, the study by Margolies et al.*” used IRT combined
with CBT for insomnia in only about two-thirds of their treated
sample. In order to obtain the actual data from the subset of
individuals receiving IRT combined with CBT for insomnia,
we contacted the first author of the paper. However, Dr. Mar-
golies indicated that, unfortunately, in their study they did not
include a measure that tracked IRT adherence, thus they were
not able to say with enough accuracy which participants actu-
ally completed IRT. Although this is a flaw of the current study,
the decision to keep the Margolies paper in this meta-analysis
owed to the fact that there is a paucity of RCTs in this field. Fur-
thermore, the majority of individuals included in their treated
sample, from which the mean values, standard deviation and
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sample size were extracted for this meta-analysis, did receive
the IRT combined with CBT for insomnia.

With respect to the format of treatment delivery for the in-
terventions including IRT, the results of our contrast analyses
favor the individual format over self-help for all three treatment
outcomes included herein. Perhaps more surprising, there was
no significant difference between the group format and self-
help. Although it is generally assumed that face-to-face therapy
is superior to self-help treatment, the lack of statistical signifi-
cance might be due to the small number of studies. Actually, in
only two studies, conducted by the same research group,*>* the
IRT intervention was delivered in a self-help format. Further-
more, in these studies the exclusion criteria were high scores on
posttraumatic complaints or currently in treatment for PTSD.
Therefore, the milder severity of PTSS in individuals included
in the self-help studies, compared to individuals receiving treat-
ment in the group format (the majority of those having a PTSD
disorder diagnosis), could partially explain why the group for-
mat did not outperform the self-help format in terms of symp-
tom reduction. Arguably, more studies with direct comparisons
among different types of treatment delivery are needed.

Another question we explored in this meta-analysis was
whether military trauma nightmares and PTSS could be more
resistant to treatment than civilian trauma nightmares and
PTSS, as it has been suggested elsewhere.”* However, we did
not find differences in treatment effect sizes for civilian and
military/veteran samples across the diverse range of treatment
outcomes included herein.

A variable of crucial importance in treatment studies is sus-
tained efficacy over time. A treatment that produces an initial re-
sponse, or a response that holds for one month after termination,
may or may not be an efficacious treatment for a disorder such
as nightmares or PTSD, which tend to be longstanding. In this
study, we focused on treatment outcomes immediately after the
treatment was completed, and both prazosin and IRT interven-
tions seemed to be efficacious However, little is known about
the symptom recurrence upon cessation of prazosin, since fol-
low-up assessments are not provided in the RCTs on prazosin.
Hence, we were not able to compare both treatments at follow-
up assessments. In this regard, the meta-analysis by Augedal
et al.*! does provide some indication (based on follow-up data
available from three studies) that the effects from psychological
interventions for nightmares may last from 4 to 24 weeks. This
contention is further supported by the meta-analysis by Hansen
et al.,” including both RCTs and uncontrolled studies of IRT
and exposure-based interventions for nightmares.

Of note, the majority of IRT studies included herein used
participants on a waiting list as controls. This is a very different
scenario from the prazosin trials, wherein the control group re-
ceived placebo pills and were required to meet with study staff
for titration visits. Therefore, it could be argued that an inter-
vention study in which the control group does not receive pla-
cebo and is simply on a waiting list, would show a larger effect
size. This is obviously a limitation of our comparisons. How-
ever, in an attempt to explore this hypothesis, we computed the
mean effect size for the comparisons including an active con-
trol group (see Table 1: n = 3 IRT comparisons and n = 5 pra-
zosin comparisons, total n = 8) and the mean effect size for the
studies including a wait-list control (n = 9), for each one of the



three treatment outcomes under study. Our contrast analyses
indicated that the mean effect sizes of the studies with a wait-
list control group for nightmares, sleep quality, and PTSS were
not significantly larger than the mean effect sizes of compari-
sons including an active control group, Q(1) = 0.74, p = 0.39;
Q(1)=0.55, p=0.46; and Q(1) = 0.61, p = 0.44, respectively.
Despite these preliminary findings, more RCTs with active con-
trol groups are needed to analyze the influence of therapeutic
attention in psychological interventions.

Admittedly, this meta-analysis has other limitations as well.
Since we were interested in reexamining conclusions drawn
from the published literature, we did not attempt to address the
“file drawer” problem by tracking down unpublished studies.
Even so, we did explore the potential presence of publication
bias using a funnel plot and the Egger test statistic. Although
publication bias was undetectable for the nightmare outcome,
the funnel plots for the sleep quality outcome and PTSS out-
come did show some indication of publication bias, as well
as did the Egger test statistic for PTSS. The mean effect sizes
were therefore calculated again while imputing missing stud-
ies by the trim-and-fill procedure of Duval and Tweedie. The
adjusted effect sizes for sleep quality and PTSS only diverged
to a limited extent from the effect sizes originally obtained in
this study. Furthermore, the adjusted effect sizes were still sta-
tistically significant. As such, we conclude that publication bias
is not a major issue in this study. Finally, although it could be
argued that we should have coded the included studies accord-
ing to study quality, it should be noted that all studies included
in our analyses were RCTs. Therefore, one may assume that the
variance with concern to study quality was limited.

We have also noticed that the studies used different out-
come measures to evaluate the effectiveness of treatment, so
consistency in nightmare metrics, as well as in other relevant
outcomes, would improve the ability to compare results among
trials, as has been suggested elsewhere.'* For this meta-analysis,
we choose primarily a nightmare frequency outcome (number
of nights with nightmares or number of nightmares per night),
as this is the most common measure used in studies, both for
inclusion of participants in the trial*' and for assessing treat-
ment effects.?? However, three of the studies included herein re-
ported nightmare outcomes using scores on the nightmare item
of the CAPS. Although this item includes information about the
frequency of the distressing dreams, it also inquires about the
intensity of those. In order to ascertain whether these slightly
different outcomes differed significantly in terms of effect sizes,
we conducted a post hoc contrast analysis comparing studies
in which a pure frequency nightmare outcome was employed
(n = 14 treatment vs. control group comparisons) and studies in
which a combination of frequency and intensity of nightmare
was used (n = 3 treatment vs. control group comparisons). Our
mixed effect analysis indicated that these two types of night-
mare outcomes did not show statistically significant different
effect sizes: nightmare frequency, 0.52 (95% CI [0.32, 0.72],
p < 0.01), vs. nightmare frequency and intensity, 0.87 (95%
CI [0.35, 1.38], p < 0.01), Q(1) = 1.55, p = 0.21. Finally, the
manner in which IRT was applied in the studies also differed
among research groups. Future research would benefit from the
publication of detailed treatment manuals to standardize treat-
ment delivery.
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Despite the limitations noted, the results from this meta-
analysis provide some evidence for preferring the combination
of IRT with CBT for insomnia over prazosin to improve overall
sleep quality. Moreover, our findings highlight the beneficial
effects of sleep regulation provided by CBT for insomnia, com-
bined with IRT, on PTSS. More controlled studies including
head to head prazosin and IRT comparisons, as well as studies
using multimodal treatments (i.e., combination of medication
and psychotherapy) and psychological treatment dismantling
studies, are warranted.
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