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Scientific evidence that acute, posttrauma sleep disturbances (eg, nightmares and insomnia) can contribute significantly to the pathogenesis of trauma-induced
disorders is compelling. Sleep disturbances precipitating from trauma are uniquely predictive of daytime posttrauma symptom occurrence and severity, as well
as subsequent onset of mental health disorders, including post–traumatic stress disorder. Conversely, adequate sleep during the acute posttrauma period is
associated with reduced likelihood of adverse mental health outcomes. These findings, which are broadly consistent with what is known about the role of sleep
in the regulation of emotion, suggest that the acute posttrauma period constitutes a “window of opportunity” during which treatment of sleep disturbances may
be especially effective for preventing or mitigating progression of aberrant psychophysiological processes. At this point, the weight of the scientific evidence
supporting this possibility warrants initiation of clinical trials to confirm the benefits of targeted prophylactic sleep enhancement, and to establish treatment
guidelines as appropriate.
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INTRODUCTION

While the factors that precipitate most mental health disorders
are often ill-defined, traumatic stress–associated disorders, by
definition, stem from exposure to traumatic events. Following
trauma, most individuals acutely experience hyperarousal and
emotional distress—symptoms that dissipate with time.1,2

However, for a subset of individuals, initially severe trauma-
related symptoms (acute stress reaction, or ASR) may be fol-
lowed by development of trauma-associated disorders such as
acute stress disorder (ASD) and post–traumatic stress disorder
(PTSD).3 Despite knowing the origin of trauma, the pathogene-
sis from traumatic event to disease state is not well understood.
Prior work suggests that individuals with sleep disturbances are
at greater risk for developing trauma-related symptoms, and
that sleep disturbance is present throughout the development of
traumatic stress–related disorders.4 Accordingly, sleep abnormali-
ties may have predictive value for determining the risk of devel-
oping trauma-associated disorders. If so, then it is also possible
that treatment of sleep disturbance following trauma exposure
may prevent the onset or reduce the severity of trauma-related
disorders.

The objectives of this review are to assess the evidence that
peri-trauma sleep disruption contributes to the onset of trauma-
associated disorders, and to determine the extent to which treat-
ment of sleep disturbances potentially prevents or alleviates
traumatic stress–associated symptoms. We review the myriad

sleep changes that arise following trauma and persist in ASD
and PTSD, as well as those occurring in the absence of a psychi-
atric diagnosis. Additionally, we examine evidence that disor-
dered sleep is a predisposing factor for maladaptive responses
to traumatic stress exposure. Finally, we discuss the possible
utility of current and potential treatments for sleep disturbance
if administered early following trauma exposure to alleviate
psychiatric symptoms. Overall, we review the evidence perti-
nent to the possibility that early detection and treatment of sleep
disturbance following trauma may prevent the development, or
reduce the severity, of traumatic stress–related disorders,
thereby promoting better long-term mental health outcomes.

TRAUMATIC STRESS AND TRAUMATIC
STRESS–RELATED DISORDERS

The defining diagnostic criterion for ASD and PTSD is exposure
to a precipitating traumatic event. A trauma is any event that
imparts an actual or perceived threat of death, serious injury, or
sexual violence.5 In the immediate aftermath of a traumatic event,
some individuals present with an ASR. Symptoms of ASR include
emotional distress, hyperarousal, trauma cue or context avoidance,
and trouble sleeping.3,6,7 These symptoms are often short-lived,
persisting for no more than 48 hours.3,8 Although ASR is not for-
mally recognized by the DSM-5 (Diagnostic and Statistical Man-
ual of Mental Disorders, fifth edition),5 it is included in the World
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Health Organization’s ICD-10 (International Classification of
Diseases, 10th Revision).9 The relatively broad ICD-10 definition
of ASR encompasses the DSM-5 definitions of both ASR and
ASD, except for the qualifier that if symptoms persist for 3–30
days, ASD can be diagnosed. Individuals with ASD often present
with heightened arousal or anxiety, a dissociative or detached
state, trauma-related flashbacks, and sleep disruption.5,8 If post-
trauma symptoms persist for longer than 1 month, PTSD can be
diagnosed. PTSD symptoms are divided into 4 subclusters (intru-
sion, avoidance, cognition and mood changes, and alterations in
arousal and reactivity), all of which must be present for a diagno-
sis.5 Symptoms within each subcluster vary in manifestation,
resulting in a wide variety of symptom presentations. Symptoms
of PTSD can persist for decades after a traumatic event; chronic
PTSD is often a debilitating condition that is treatment-resistant
and that rarely remits spontaneously.10

Although the trajectory from a traumatic event to ASR,
ASD, and PTSD seems linear, this is not always the case. There
is conflicting evidence as to whether ASR symptoms are predic-
tive of later ASD and/or PTSD development.1,11–15 Likewise, it
is unclear whether ASD reliably predicts PTSD. A review of 22
studies of ASD found that 50% of patients with ASD later met
criteria for PTSD.16 However, individuals who later develop
PTSD are not always diagnosed with ASD following trauma, so
although ASR and ASD may precede PTSD, they do not always
precede development of PTSD. It remains unclear if inconsis-
tent relationships between ASR, ASD, and PTSD reflect diag-
nostic limitations or actual individual variations in the time
course upon which symptoms develop. It is, therefore, perhaps
more informative to assess specific symptoms that are predic-
tive of trauma-related disorder development. An emerging
body of literature suggests that peri-trauma sleep disturbances
are predictive of trauma-related symptoms and the development
of PTSD17 Therefore, understanding how sleep is altered by
trauma exposure may help to identify at-risk individuals and
possibly inform development of early sleep-enhancing treat-
ment strategies to prophylactically reduce overall trauma-
related symptomology and the pathogenesis of PTSD.

SLEEP DISTURBANCE AND THE EMERGENCE OF
TRAUMATIC STRESS SYMPTOMS

Disordered sleep is a hallmark symptom of trauma-related disor-
ders and is included in the diagnostic criteria for both ASD and
PTSD.5 However, the pathophysiological processes by which
posttrauma sleep disruption reduces adaptive responses to trauma
are currently unknown. What is known is that sleep loss or disrup-
tion interferes with normal neurological and homeostatic processes
and increases neuroinflammation in animals and b-amyloid depo-
sition in humans.18–20 In fact, chronic sleep disruption has detri-
mental effects on human health in general,21 including on neural
protective processes that mediate adaptation to physical and psy-
chological stressors.22 Conversely, improving disrupted sleep can
improve physical and mental health.23 Prior literature supports
the role of sleep in reducing symptoms of PTSD and anxiety,
possibly via improved regulation of neural pathways that
modulate emotion.24 While this emotional dysregulation may

manifest as simple moodiness in day-to-day life, following
trauma it can potentially increase the severity of posttrauma
symptoms.24 Additionally, disrupted sleep is intrinsically stress-
ful.22 Accordingly, it is not surprising that disturbed sleep can
synergistically compound other trauma-related effects and exac-
erbate mental health outcomes.25

Due to the unpredictability of traumatic stress exposure, few
studies have quantified the acute impact of trauma on human sleep,
and no study has utilized polysomnography to measure early post-
trauma changes in sleep parameters. Patient self-reports indicate
that�35% of trauma survivors experience nightmares and�58%
experience sleep disturbances within 24 hours following a trau-
matic event, with nocturnal sleep disturbance remaining elevated
during the following week.7,26 There is limited evidence from 2
actigraphy studies that captured objective measures of sleep-wake
activity (ie, sleep duration, continuity, and timing) in small popula-
tions before and immediately after trauma (eg, missile attacks,
earthquake).27,28 Patients experienced lower than typical sleep
efficiency, abnormally extended sleep onset latency, and increased
wake after sleep onset. However, these studies did not assess
whether trauma imparted any lasting sleep changes or whether—
and the extent to which—sleep parameters predicted or reflected
posttrauma psychopathology.

Trauma can also produce lingering, deleterious changes to
sleep regardless of whether ASD or PTSD is subsequently
diagnosed.29,30 Individuals exposed to missile attacks during
the Gulf War reported an increased prevalence of insomnia
several months after the war.31 Persistent insomnia and sleep
disturbances have also been reported in survivors of earth-
quakes and the 9/11 terrorist attacks.32–34 Early life trauma
can result in sleep disturbances years afterward35,36 and is
associated with increased sleep disturbance in adulthood.30

Similarly, a study of Holocaust survivors with and without
traumatic stress diagnoses revealed self-reported sleep distur-
bances decades later, with the severity of sleep disturbance
related to the amount of time imprisoned in concentration
camps.37 It is thought that sleep disturbance initiated by a trau-
matic experience can be maintained by self-perpetuating fac-
tors that accompany insomnia, such as maladaptive thoughts
and behavioral patterns surrounding sleep.38 Overall, the
existing literature suggests that long-term trauma-induced
sleep disturbance is sometimes, but not always, associated
with diagnosable trauma-related mental health problems, irre-
spective of the trauma type, population, or duration.

The presence of chronic, trauma-related sleep disturbances
in participants who do not meet criteria for a mental health dis-
order diagnosis has led to the proposal of a new parasomnia:
trauma-associated sleep disorder (TSD).39 TSD is a putative
parasomnia characterized by nightmares, disruptive nocturnal
behavior (eg, thrashing or tossing), dream-enactment behavior,
REM sleep without atonia, and enhanced sympathetic activity
during sleep.40,41 Some of the symptoms of TSD are similar to
those exhibited by patients with nightmare disorder and rapid
eye movement (REM) sleep behavior disorder (RBD), but
unlike these other disorders, TSD is characterized by dream-
enactment behaviors and complex vocalizations during night-
mares that are precipitated by a specific, identifiable traumatic
event. Further work is warranted to better understand and
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validate TSD as a formal diagnosis, but the data cited in support
of this putative diagnosis nevertheless serves as additional evi-
dence that long-term sleep disturbance can result from exposure
to traumatic events.

Although sleep disturbance is among the diagnostic criteria for
ASD, few studies have examined how self-reported sleep is
changed in ASD, and no studies have yet documented ASR- or
ASD-associated changes with objectively measured sleep parame-
ters (eg, polysomnographically). In 1 of the few studies in which
ASD and sleep were both assessed, 91% of ASD patients reported
difficulty sleeping and 73% reported nightmares.42 However, in
this and other studies based on data collected from case reports of
individuals admitted to hospitals following bodily injury, it is
unclear whether, or the extent to which, the reported sleep distur-
bances were due to ASD or due to physical pain following trau-
matic injury.43–45 Despite a dearth of objective data on sleep and
ASD, the previously described research suggesting that sleep loss
exacerbates the stress response makes plausible the hypothesis that
ASR and ASD constitute an early window during which sleep-
promoting intervention might help prevent the development, or
mitigate the long-term effects, of PTSD.

The long-term impact of trauma on sleep is evident from
numerous studies documenting sleep disturbances in PTSD.
While there is consensus that PTSD impacts sleep, there is less
agreement regarding which sleep parameters are affected.46–48

Commonly self-reported sleep disturbances in PTSD patients
include interrupted sleep, insomnia, and a general feeling
that sleep is nonrestorative.49–52 Objective studies of PTSD’s
impact on sleep vary by study, but some general themes are evi-
dent in the scientific literature: REM sleep is dysregulated in
PTSD, with both increased and decreased amounts of REM
having been reported.53–62 The dysregulation of REM sleep
may be linked to the increased prevalence of trauma-related
nightmares that are one of the hallmark symptoms of
PTSD.51,52,63–65 Individuals with PTSD also tend to spend
more time in, or exhibit more transitions to, light (stage N1) non-
REM sleep at the expense of deep (stage N3) non-REM
sleep.62,63,66–69 Total sleep time and sleep efficiency are
decreased in PTSD patients—potentially due to an increased rate
of arousals from sleep.53,54,56,59,63,66–68,70–75 Additionally,
PTSD has a high comorbidity with obstructive sleep apnea
(OSA).76 OSA can worsen existing trauma-related sleep disrup-
tions and contribute to neuroendocrine and metabolic dysregula-
tion commonly present in PTSD.76 As with other PTSD
symptoms, the sleep-related symptoms of PTSD also vary by
sex. Women with PTSD display an increased percentage of
REM sleep as well as reduced total sleep time compared to
women without PTSD.61,62 Men with PTSD display an increased
percentage of N2 sleep and a reduced percentage of N3 sleep
compared to healthy men. Compared to men with PTSD, women
with PTSD have increased total sleep time but also increased
wake after sleep onset. These sex-specific differences may
partially explain the differential rates of PTSD in men
(4%–5%) vs women (9%–14%) reported in the National
Comorbidity Survey in 1990–1992.77 Overall, the breadth of
literature regarding sleep disturbance characteristics in PTSD
patients may inform the development of putative targets for
intervention, whether at early or later time points following

traumatic stress. For example, if a novel pharmacotherapy is
observed to normalize REM sleep, based on the existing litera-
ture of sleep and PTSD, it might be hypothesized that this
compound could then be used in a targeted way to improve
both sleep and other trauma-related symptoms.

In addition to being a symptom of trauma exposure, sleep
disturbances may increase the vulnerability to PTSD and/or be
a marker of subthreshold PTSD. Overall, several studies have
provided evidence that poor sleep in proximity to trauma may
contribute to the pathogenesis of PTSD.4,73,78,79 Patients who
reported sleep issues before experiencing a hurricane or bodily
injury were at increased risk of developing PTSD, panic disor-
der, and other psychiatric symptoms.73,80 Similarly, studies of
veterans have shown that sleep complaints prior to a combat
deployment are associated with onset and severity of PTSD and
depression symptoms during postdeployment, and these associ-
ations remain even when controlling for predeployment psychi-
atric symptoms.78,81,82 Sleep disturbances precipitating from a
traumatic event also increase the risk of developing symptoms
of PTSD. Studies of combat veterans have shown that postde-
ployment sleep disturbances are associated with symptoms of
PTSD, depression, and substance abuse 3–12 months following
deployment.83–85 Likewise, survivors of automobile accidents
and political violence have demonstrated sleep disturbance in
the aftermath of trauma that was associated with the develop-
ment of PTSD symptoms up to a year later.86,87 Interestingly,
while early sleep issues are predictive of later PTSD symptom
severity, early PTSD symptoms are not associated with the later
development of sleep disturbances—suggesting that sleep com-
plaints following trauma may be an early marker for subsequent
PTSD diagnosis.87 Although these studies provide a cohesive
narrative regarding the impact of sleep disturbances on PTSD
onset, their interpretation is limited by the use of self-reported
sleep measures. Of course, the unpredictable occurrence of
trauma limits the feasibility of recording objective measures of
sleep prior to traumatic events. More feasible would be the col-
lection of self-reported sleep measures combined with the
objective sleep data from wearable devices across multiple time
points in populations at high risk for exposure to trauma.
Together, self-reported and objective data might be used in
future studies to further elucidate the relationship between sleep
disturbance and the pathogenesis of trauma-related disorders.

Despite limitations, the current literature suggests that: a)
sleep disturbance arising from trauma is commonly present
throughout the development of trauma-related disorders, and
likely contributes to both the onset and maintenance of these
disorders17; b) adequate sleep reduces the risk of developing
PTSD and other mental health disorders23,88; and c) sleep dis-
turbance (as might be measured using a variety of metrics such
as those provided by commercial fitness trackers) occurring in
close temporal proximity to a traumatic event is maladaptive
and associated with poor mental health outcomes. Accordingly,
it is reasonable to hypothesize that treatments which improve
sleep continuity and quality, or that normalize sleep may be
beneficial at all time points, regardless of the duration of the
trauma-associated disorder. More work is needed to understand
how specific changes in sleep exacerbate traumatic stress symp-
toms, particularly those changes acutely following a traumatic
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event, and to determine whether, and the extent to which, sleep
phenotype is predictive of susceptibility to posttrauma psycho-
pathology. Such knowledge would assist in the development of
interventions that are tailored for individual sleep phenotypes.

SHOULD INDIVIDUALS SLEEP IMMEDIATELY
FOLLOWING TRAUMATIC STRESS?

Although the scientific literature generally suggests that sleep
promotes psychological resilience, there is also some evidence
that sleep deprivation immediately following trauma may be
adaptive and constitute a useful strategy for mitigating subse-
quent mental health problems. The use of sleep deprivation
posttrauma has not yet been tested and validated as a treatment
method at this time, as a number of clinical studies would be
needed to test the effectiveness of this approach. Based mainly
on findings from a broad scientific literature demonstrating that
sleep facilitates the consolidation of memories,89,90 it has been
hypothesized that posttrauma sleep loss should interfere with
consolidation of the contextual fear and emotionally charged
memories,91,92 thereby reducing their negative effects. This
hypothesis has received some support. Two studies utilizing
films to induce analog trauma found that sleep deprivation after
viewing the films reduced generalized fear responses, intrusive
memories, and scores on the Impact of Event Scale.93,94 Similar
beneficial effects of sleep deprivation have been demonstrated
in human and rodent studies, producing evidence that weaken-
ing the memory of the traumatic event reduces the subsequent
impact on markers of stress.

However, such studies may not be adequately representative of
real-world traumatic experiences. The contextual fear associated
with a real-world trauma in which there is a perceived threat to
life likely produces a much more salient fear association than that
produced by laboratory contextual fear tasks, which are limited to
using stimuli that are no more than mildly aversive. Similarly, it is
difficult to draw direct comparisons between laboratory tasks
evaluating emotional memory formation and traumatic memory
formation. Emotional memory-based laboratory tasks commonly
require participants to identify and recall information about con-
trasting neutral and negatively charged stimuli. While these tasks
are useful for evaluating the formation of memories with an emo-
tional valence, the extent to which findings from these studies are
generalizable to real-world traumatic experiences—which almost
by definition involve exposure to actual danger and/or significant
injury and pain—is likely limited. Also, laboratory studies invari-
ably utilize healthy participants who are not in a state of posttrauma
hyperarousal. Following actual trauma, heightened sympathetic
activity, particularly noradrenergic activity, may promote hyper-
consolidation of highly salient traumatic experiences95—making
subsequent sleep-dependent memory consolidation processes less
critical for establishing the traumatic memory in the short term, and
contributing to the persistence of these memories even years after
the trauma occurred. Because it is not clear that memory consolida-
tion processes for real-world trauma are qualitatively comparable
to memories produced by exposure to relatively mild stressors in
laboratory settings, and because ethical considerations preclude
exposing study participants to truly traumatic events (eg, exposing

participants to actual physical danger), generalization from such
studies is problematic, and the potential real-world utility of post-
trauma sleep deprivation as a therapeutic intervention remains
uncertain.

Even more problematic for the hypothesis that sleep depriva-
tion may be beneficial is the finding from prior studies that
sleep deprivation following fear learning and analog trauma
fails to improve psychological outcomes. Sleep deprivation
after viewing a trauma film increased or had no effect on the
number of intrusive memories.96,97 Prior research has also
shown that while positive or neutral memories are susceptible
to sleep deprivation, negative memories are relatively resis-
tant.98 Additionally, sleep deprivation following cued fear
learning impairs the ability to recall extinction of the fear mem-
ory, a deficit that is similar to what is thought to occur in
PTSD,99 and probably contributes to the persistence of this dis-
order. Conversely, some studies in both rodents and humans
have shown that adequate sleep following trauma exposure
promotes better outcomes.88,97 For example, optogenetically
enhancing sleep in rats following a model of fear trauma (expo-
sure followed by extinction) improves recall of extinction to
fear.100 In humans, sleep after viewing a traumatic film reduces
the subsequent number of intrusive memories and level of dis-
tress.97 In fact, studies have shown that improving sleep reduces
mental health symptoms across a variety of conditions (particu-
larly in those with comorbid sleep disruption).23 It is, therefore,
reasonable to hypothesize that sleep enhancement immediately
following traumatic stress exposure reduces, rather than exacer-
bates, negative mental health outcomes.

Several prior studies have indeed found that adequate sleep
following trauma exposure is associated with better mental
health outcomes,88,97 whereas sleep disturbance correlates posi-
tively with overall symptom severity in trauma-related disorders.
Patients with ASD or PTSD often present with sleep-related
complaints, although these complaints are not always recognized
as being trauma-related—especially when nightmares are not a
primary complaint. A number of studies have found that the
severity of PTSD symptoms varies as a function of the severity
of sleep disturbance,101 and treatment of sleep disturbance often
improves other PTSD symptoms.102,103 Therefore, addressing
sleep disturbances, especially during the early posttrauma phase,
may reduce trauma-related symptoms and prevent or mitigate
PTSD pathogenesis. Despite the evidence-based logic behind
this approach, few studies have evaluated treatments for acute
sleep disturbances following trauma exposure.

INTERVENTIONS TO TREAT SLEEP DISTRBANCE
AND TRAUMATIC STRESS–RELATED SYMPTOMS

Current guidelines for treatment of some aspects of sleep distur-
bance in PTSD exist, but they do not specifically address
adverse sleep changes early after trauma.104–106 For posttrauma
symptoms persisting beyond 2 days, existing guidelines recom-
mend a brief 4- to 5-session trauma-focused cognitive behav-
ioral therapy with additional tailored management of other
acute symptoms (eg, pain, rage, hyperarousal, anger, etc).107

Several guidelines also recommend the use of psychological
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first aid in the early aftermath of trauma.107,108 Though psycho-
logical debriefing has been utilized in the immediate aftermath
of trauma, existing treatment guidelines do not recommend
its use due to mixed evidence supporting its efficacy.108,109 Tai-
lored treatments for acute sleep disturbances, including relaxation
techniques and sleep hygiene education, are also recommended
with the caveat that there is little evidence for their effectiveness in
the acute phase.108 In the clinical setting, sleep-related treat-
ments for PTSDmay be administered by primary care providers,
behavioral health providers, or sleep medicine physicians. The
approaches taken by these professionals vary according to
their training. Generally, providers make efforts to normalize
sleep. Clinicians, regardless of specialty, are familiar with sleep
hygiene practices, which include obtaining 7–8 hours of sleep,
setting structured wake and sleep times, making the bedroom
environment optimal for sleep, and avoiding activities or sub-
stances that may impact sleep. However, sleep hygiene changes
as a stand-alone treatment for insomnia and sleep disturbances
has not been shown to be effective.110 Patients who have experi-
enced trauma may need a multidisciplinary approach to improve
outcomes.

Therapies used to treat sleep in PTSD are largely unevaluated
in addressing sleep disturbances arising early after trauma. We
assess current nonpharmacologic and pharmacologic treatment
recommendations for PTSD and gauge their potential applicabil-
ity for sleep-specific symptoms in the acute period (immediately
to 30 days) following trauma (see Table 1). Ideally, any of the
discussed treatments could be initiated in the days following
trauma in individuals demonstrating sleep disturbance to both
regulate sleep and support recovery from the traumatic exposure.
As there is very little existing evidence collected during the acute
period after trauma exposure, evidence from clinical trials would
be needed to support early use of both behavioral and pharmaco-
logic treatments.

Behavioral and nonpharmacologic therapies
Cognitive behavioral therapy for insomnia (CBTi) is a first-line
recommended treatment for insomnia because, compared to
pharmacotherapy alone, it actually produces superior, long-
term improvements in sleep.104,111 A meta-analysis of random-
ized controlled trials of CBTi for sleep disturbances in PTSD
revealed that these improvements include shorter sleep onset
latency, reduced wake after sleep onset, and improved sleep
efficiency, concomitant with reductions in in daytime PTSD
symptom severity.112 Thus, although pharmacotherapy is supe-
rior for providing relief from insomnia acutely, CBTi provides
more sustained relief.113,114 The downsides to CBTi are: a) that
it requires more effort by the patient, and b) it can take several
weeks for benefits to manifest.115 While this is less of a concern
in treating PTSD, the increased length of treatment limits the
usefulness of CBTi for treatment of acute sleep disturbances
resulting from trauma.

Nevertheless, there may be a role for short courses of CBTi
(2–12 weeks), possibly as adjunctive therapies, for the treat-
ment of acute, posttrauma sleep disturbance,112 since they have
also been found to be effective at reducing insomnia in PTSD
patients and have relatively low attrition rates.112 Stimulus

control and sleep restriction, 2 components of CBTi, have been
identified as evidence-based, stand-alone treatments for insom-
nia and may require less time to implement, although they may
not have the durability of CBTi in the long-term out-
comes.116–118 Brief behavioral therapy for insomnia (BBTi) is a
manualized 4-session treatment module that focuses on stimu-
lus control and sleep restriction. It was designed for medical
providers who did not have the time to implement CBTi and is
associated with improvement of sleep efficiency both at early
and late follow-up.119 Limited research exists for the use of
BBTi in the setting of acute trauma or PTSD.120

It should be noted that if a patient is undergoing exposure-
related treatments for PTSD, hyperarousal and nightmares may
initially, albeit temporarily, be exacerbated by these treat-
ments.106 For patients with nightmare-related issues, providers
will often prescribe a form of cognitive behavioral therapy
called imagery rehearsal therapy (IRT), which focuses on imag-
ery rescripting and imaginal exposure.121 Other techniques
include systematic desensitization and progressive muscle
relaxation to assist patients with sleep initiation, especially in
patients with prominent hypervigilance symptoms. These non-
pharmacologic techniques are generally paired with pharmaco-
therapy addressing hypervigilance and sleep complaints, such
as prazosin or clonidine.106 One study identified a reduction in
nightmares at 6 months follow-up after 3 sessions of IRT (two
3-hour sessions 1 week apart with a 1-hour follow-up 3 weeks
later), whereas other studies demonstrated sustained benefit
after a single IRT session.122,123 Therefore, is it possible that
IRT can be implemented early after trauma exposure with long-
term effects on sleep outcomes.

Prolonged exposure (PE) therapy is a cognitive therapy
designed to treat symptoms of PTSD. PE effectively reduces
daytime symptoms of PTSD and is a recommended first-line
treatment for PTSD.124 Immediate treatment with PE within
12 hours of trauma exposure reduces the severity of posttrauma
symptoms at 4 weeks and 12 weeks.125 Similarly, early treat-
ment of ASD patients with PE reduces the likelihood of later
developing PTSD.126 However, the effects of PE on trauma-
related sleep disturbances are mixed. One study found that PE
improves self-reported sleep quality in PTSD with sustained
improvements for at least 1 year,127 while another found that
PE does not improve sleep in PTSD.128 Further, preexisting
sleep disturbances decrease the efficacy of PE to improve
symptoms of PTSD.129,130 While PE is effective when initiated
acutely following trauma to prevent PTSD, it does not have
rapid effects, and additional studies are necessary to determine
whether PE is effective for treating acute trauma-related sleep
disturbance.

Cognitive processing therapy (CPT) is a cognitive interven-
tion that assists trauma survivors in addressing and contextual-
izing the highly negative affect surrounding a traumatic event,
thereby allowing them to process the event in an adaptive man-
ner. CPT is effective at treating symptoms of PTSD and trauma
exposure; however, studies assessing the efficacy of CPT to
address PTSD-related sleep disturbances have produced mixed
results.131–134 Limited evidence suggests that augmenting CPT
with a sleep-directed therapy improves sleep disturbances and
overall PTSD symptoms, but sleep improvements are not
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attributed to CPT.135,136 Additionally, during the treatment
course with CPT, hyperarousal may precede improvement in
certain PTSD symptom domains.132 Hyperarousal may impair
the individual’s ability to fall or stay asleep, which may initiate
or perpetuate current sleep problems. Therefore, CPT is highly
manualized and is more widely available clinically, but current
studies do not support its use in addressing trauma-related sleep
disturbance. Additional evidence is needed to make definitive
statements regarding the use of CPT for both acute trauma and
sleep disturbance.

Eye movement desensitization and reprocessing (EMDR) is
an exposure-based psychotherapy that involves the recollection
of traumatic events while focusing on external stimuli. During
EMDR, the patient is directed through a series of lateral eye
movements that allow the patient to decouple the emotional
saliency from the recall of traumatic events. It is hypothesized
that the eye movements associated with EMDR mimic the eye
movements in REM sleep, allowing for the adaptive processing
of traumatic memories.137,138 However, 1 randomized clinical
trial demonstrated that the PTSD symptoms reduction was a
result of an external focus of attention, regardless of whether
eye movements were implemented or eyes were fixed on a non-
moving hand.139 EMDR has been shown to be equivalent to, if
not superior to, cognitive behavioral therapy for the treatment
of PTSD.140 EMDR takes about the same number of sessions as
PE for combat-associated trauma. It is therefore not a rapid
treatment, but it could be administered acutely following a trau-
matic event. Accelerated resolution therapy (ART) is an
adapted form of EMDR for PTSD that typically requires 1–5
one-hour sessions over 3 weeks, and it has been shown to be
effective with large effect sizes as measured on the PTSD
Checklist for DSM-5.141,142 Some preliminary evidence sug-
gests that administration of one 45- to 60-minute session within
96 hours of a traumatic event results in a significant reduction
of symptoms in patients with ASRs.143 More research to inves-
tigate the efficacy of ART as a treatment for acute traumatic
stress symptoms and sleep disturbance is warranted.

There are a variety of stimulation technologies that have
been assessed for their potential utility to treat PTSD, including
deep-brain stimulation, vagus nerve stimulation, transcranial
direct current stimulation, and transcranial magnetic stimula-
tion (TMS).144 Notably, TMS has shown potential efficacy for
PTSD symptomology, and there is mechanistic evidence to sug-
gest it may regulate sleep disturbance. TMS utilizes electro-
magnetic currents that are placed on the skull and reach the
neurons of the cortex, causing depolarization and forcing an
action potential.145 TMS has the potential to modulate aberrant
maladaptive circuits and is US Food and Drug Administration
(FDA)-approved for other neuropsychiatric conditions, including
major depressive disorder and obsessive compulsive disorder.146

Preliminary studies, have demonstrated reduced Pittsburgh Qual-
ity Index scores in patients with insomnia.147 It is hypothesized
that repetitive TMS may improve sleep quality through promoting
slow wave sleep and REM sleep, inhibiting a hyperarousal state in
the cerebral cortex, altering sleep-related hormones and metabolic
activity, and increasing hippocampal neurogenesis.147–150 In the
treatment of PTSD patients, medium effect sizes have been
observed, particularly when high frequency stimulation was

applied over the right dorsolateral prefrontal cortex.151–155 No
studies have assessed the efficacy of TMS in an acute trauma set-
ting, but the potential benefits, in terms of promoting sleep and
reducing trauma-related symptoms, are considerable.

Overall, few studies have assessed the efficacy of behavioral
and nonpharmacologic therapies to treat sleep disturbances
acutely posttrauma. While prior studies support the use of CPT,
PE, and EMDR to address daytime symptoms of PTSD, the
existing evidence does not support their use to address acute
sleep disturbances. CBTi is the only behavioral therapy dis-
cussed that is specifically designed to treat sleep disturbances.
Notably, sleep restriction is a component of CBTi, and its use
posttrauma should be carefully considered, as the current litera-
ture does not support the use of sleep restriction acutely post-
trauma to prevent the consolidation of a traumatic experience.
However, once sleep disturbances have set in posttrauma, a tar-
geted sleep restriction under the guidance of a clinician to con-
solidate nocturnal sleep periods for CBTi would likely prove
beneficial. Another consideration of behavioral and nonpharma-
cological treatments is time. The time course required to produce
therapeutic benefits would likely exceed the “acute phase” post-
trauma. The combination of pharmacologic therapy to address
acute symptoms alongside a nonpharmacologic or behavioral
therapy to provide more sustained relief would likely be advanta-
geous. Providing other posttrauma symptoms do not limit which
therapies can be applied (eg, exposure therapies should not be
initiated in ASD patients expressing severe dissociation or avoid-
ance), initiating these therapies as soon as possible is recom-
mended to target sleep disturbance associated with acute trauma
exposure.

Pharmacologic therapies
Several pharmacological guidelines have been established to treat
sleep-related symptoms of PTSD, while limited pharmacologic
guidelines exist for ASD and for very early acute symptoms
(within the first 72 hours).104,106,107 It is likely that most pharma-
cotherapies recommended for PTSD will be ineffective at treating
symptoms of acute trauma, especially trauma-related sleep distur-
bances, as several treatments recommended for PTSD have the
potential to cause sleep disturbance or require a time course too
long to be effective. Conversely, several treatments are not recom-
mended for use in PTSD although they are effective at treating
acute trauma-related sleep disturbances. We examine current treat-
ment guidelines for PTSD to gauge their effectiveness for address-
ing trauma-related sleep disturbances (seeTable 1).

Selective serotonin reuptake inhibitors (SSRIs) are a class of
antidepressants used to treat of a variety ofmental health conditions.
The SSRIs sertraline and paroxetine are first-line, FDA-approved
treatments for daytime PTSD symptoms.156–159 However, SSRIs
generally suppress REM sleep and increase REM latency.160 SSRIs
also impact NREM sleep by increasing light stage sleep, nighttime
arousals, and wake after sleep onset. Additionally, adverse effects
of SSRIs may further exacerbate insomnia, including restless legs
syndrome, periodic nocturnal limb movements, REM sleep without
atonia (RSWA), and, less commonly, RBD.161–163 RSWA is
defined as increased tonic or phasic motor tone identified on elec-
tromyography channels during REM sleep, whereas RBD is
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characterized by both RSWA and dream-enacting behavior. Studies
have reported as high as a 10-fold risk of RSWA with antidepres-
sant use, and there is increased likelihood as high as 1.9 times the
odds of developing RBD.163,164 The mechanism behind the SSRI
induction of RSWA and RBD appears to be linked to the complex
double-switch model of REM-on and REM-off neurons on the
brainstem.165 Some have suggested that SSRIs may just unmask an
underlying condition rather than cause RBD because withdrawal of
the medication does not always result in resolution of the symp-
toms.166,167 As previously discussed, PTSD has been associated
with what has been proposed to be a new parasomnia called TSD
that resembles RBD (except that onset of TSD is clearly precipi-
tated by a traumatic event), and it is unknown whether SSRIs
unmask or contribute to the development of this sleep disturbance.

Additionally, several case reports have linked SSRI use
to restless legs syndrome, which may be misattributed as anxi-
ety or hyperarousal prior to sleep and thus prolong sleep
latency.168,169 However, evidence to support the connection has
been mixed.163,170–172 Previous studies have identified that
SSRIs induce or worsen periodic limb movements during sleep,
which in some patients can increase arousals and contribute to
poor sleep quality.173–175 Although SSRIs may take 4–6 weeks
to reach full therapeutic effect for PTSD-related symptoms, the
effects on REM sleep are most significant early in treatment
and diminish over time.176 Therefore, if given for acute trauma
victims, SSRIs may impact sleep even before patients experi-
ence other trauma-related symptom relief. However, it should
be noted that most studies that examine the influence of SSRIs
on sleep occur in the context of depressed patients. Depression
decreases REM latency and increases REM density during the
first sleep cycles, so it is hypothesized that improvement of
depression may also be related to REM sleep deprivation.177

REM sleep appears to be dysregulated in PTSD, and evidence
suggests that multiple sleep phenotypes occur, with some
patients having increased REM sleep and others having
decreased REM sleep. It may be that SSRIs impact sleep differ-
ently in the setting of acute trauma due to individual variability.
However, as SSRIs acutely disrupt sleep and require weeks to
reach full therapeutic potency, it is unlikely that they would
provide benefit for treating acute sleep disturbance.

Serotonin and norepinephrine reuptake inhibitors (SNRIs)
are another class of antidepressants used to treat PTSD.178 The
SNRI venlafaxine is used to treat daytime symptoms of PTSD,
and like SSRIs, venlafaxine can exacerbate insomnia, increase
REM latency, and suppress REM sleep.179 Additionally, SNRIs
have been associated with the same sleep disturbances as
SSRIs, including restless legs syndrome, periodic limb move-
ments, RSWA, and RBD.163,164,175 In the case of RSWA and
RBD, norepinephrine suppresses REM sleep by activating the
REM-OFF cells in the locus coeruleus, while at the same time,
norepinephrine is required for the activation of REM sleep.
This REM sleep deprivation state impacts brain excitability,
which is believed to lead to motor activation in the context of
REM sleep initiation. Moreover, venlafaxine is ineffective at
treating nightmares in PTSD and, like SSRIs, requires several
weeks to reach full therapeutic effect.178 Although useful for
treating daytime symptoms of PTSD, caution should be used in
prescribing both SSRIs and SNRIs in acutely traumatized

individuals prior to a PTSD diagnosis. Additional research
would be needed to evaluate if normalization of REM could be
achieved with SNRI use in acutely traumatized individuals
demonstrating increased levels of REM sleep.

Serotonin antagonists and reuptake inhibitors (SARIs) are used
to treat depression and anxiety but are more commonly prescribed
off-label as a treatment for insomnia due to their sedative effects
via antagonism of histamine receptors.180 SARIs are weak inhibi-
tors of serotonin reuptake but are also strong antagonists of post-
synaptic 5-hydroxytryptamine subfamily 2 (5-HT2) receptors
which promotes sleep continuity.181,182 Studies of the SARIs trazo-
done and nefazodone in PTSD patients show improved sleep and
reduced frequency of nightmares.183–190 However, the effect of
nefazodone on objective measures of sleep disturbances in PTSD
have been mixed,186,188 which contributes to why trazodone is
commonly used to treat sleep disturbances in PTSD.191 While both
SARIs are rapidly effective, nefazodone has a risk of hepatotoxic-
ity, and long-term off-label use should be avoided.192 In compari-
son, trazodone is safer for longer duration of use and helps
maintain sleep by decreasing arousals.193 However, in some indi-
viduals, trazodone may precipitate increased anxiety symptoms
and trazodone’s active metabolite, meta-chlorophenylpiperazine
(m-CPP), may cause panic symptoms in a minority of patients with
existing mental health conditions.194 Trazodone should be consid-
ered as a potential treatment for acute trauma-related sleep distur-
bances, due to its widely accepted safety and ability to improve
sleep continuity. A clinical trial comparing trazodone to other sleep
aids in treating sleep disturbances in currently underway (Identifier:
NCT03668041), but studies evaluating the utility of trazadone for
improving sleep disturbance in acutely traumatized individuals are
also necessary.

Atypical antipsychotics are FDA-approved to manage symp-
toms of schizophrenia but are also used off-label to treat symp-
toms of ASD and treatment-resistant PTSD.195 Antipsychotics
as a drug class are heterogeneous, with some agents being more
activating and others possessing more sedating effects.196 With
respect to sleep, atypical antipsychotics like quetiapine, olanza-
pine, and risperidone generally cause mild sedation, which aids
in normalizing sleep in trauma-related disorders. Studies of the
atypical antipsychotics risperidone, quetiapine, and olanzapine
in patients with PTSD have found decreased nightmares and
sleep disturbances, typically within 1–4 days of initial administra-
tion.195,197–204 Reductions in sleep disturbances are correlated
with improvements in overall PTSD symptoms, suggesting that
improved sleep from atypical antipsychotics can benefit daytime
PTSD symptoms. Atypical antipsychotics are acutely effective
and are, therefore, used following trauma exposure and in ASD.205

Studies of risperidone in acutely traumatized patients have found
decreased hyperarousal with fewer sleep disturbances and night-
mares within 48 hours of administration.44,45 While atypical anti-
psychotics are effective acutely, chronic use can cause significant
metabolic dysregulation and increase the risk of myocardial infarc-
tion.206,207 Thus, they may be helpful for managing sleep disrup-
tions and traumatic stress–related symptoms acutely posttrauma
but may not be suitable for managing persistent sleep disturbances
or PTSD symptoms over long time periods.

The a-1 adrenergic receptor antagonist prazosin is an antihy-
pertensive drug that has been lauded as an off-label treatment
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for nocturnal symptoms of PTSD. Prazosin is nonsedating and
does not improve sleep disturbances in healthy individuals or
daytime symptoms in those with PTSD.208 However, in PTSD,
where nocturnal central sympathetic activity is elevated,209 pra-
zosin improves sleep disturbances.210–212 Early small-scale
studies found that prazosin is particularly effective at alleviat-
ing PTSD-related nightmares regardless of age or trauma
type.213–220 However, a recent large-scale phase 3 study found
that prazosin was ineffective for treating nightmares and sleep
disturbances in PTSD.208 As a result, prazosin has been down-
graded from a first-line treatment for trauma-related nightmares.104

Prazosin has been effective at relieving sleep disturbances in puta-
tive trauma-associated sleep disorder patients, suggesting that it
may have wide applicability for treating trauma-related sleep
issues.40 While prazosin has a rapid onset, is generally well toler-
ated, and is safe to use in conjunction with other therapies, it
requires titration up to a tolerable level (often greater than 10 mg/
day) to target nightmare symptoms due to the fact that postural
hypotension has been associated with rapid titration of this medica-
tion.210 Studies typically utilize a flexible titration schedule, and in
clinical practice, it can take weeks to reach a therapeutic effect. A
slow titration may limit the utility of prazosin in some patients with
acute trauma exposure. Clinical trials are currently underway (Iden-
tifier: NCT03997864), but more research is needed to understand
prazosin’s potential efficacy for relieving sleep disturbances
acutely after trauma. Given its well established safety profile, pra-
zosin may be a reasonable treatment option for early treatment of
sleep disturbances following trauma.

The a-2 adrenergic receptor agonist clonidine is used to treat
hypertension but has also been used to treat sleep and behavioral
disruptions in attention-deficit hyperactivity disorder due to its
mild sedative effects.221 Clonidine improves overall PTSD
symptoms but has primarily been used to address nightmares and
sleep disruptions in PTSD in patients who do not respond to pra-
zosin.222,223 In PTSD, clonidine decreases nightmare frequency
and improves sleep quality and sleep latency.222,224–226 How-
ever, clonidine suppresses REM sleep in healthy individuals and
in individuals with PTSD,227 which could exacerbate existing
REM changes resulting from trauma. A clinical trial is cur-
rently underway (Identifier: NCT04877093) to assess the use
of low dose clonidine in assessing daytime and night symp-
toms of PTSD, but further research is necessary to evaluate
the use of clonidine to improve sleep disturbance acutely fol-
lowing trauma.

The b-adrenergic receptor antagonist propranolol has also been
proposed as an acute posttrauma treatment to prevent the develop-
ment of PTSD.228 However, studies have failed to replicate initial
findings suggesting propranolol administered acutely posttrauma
prevents the development of PTSD symptoms.229–231 Propranolol
has a beneficial effect when administered before or after memory
reactivation sessions, which suggests that more research should
examine the timing of propranolol administration in the memory
reconsolidation process.232,233 These results may indicate that pro-
pranolol has some utility when used in combination with PE or
other exposure-based therapy methods. When considering effects
on sleep, propranolol has little therapeutic benefit for sleep dis-
turbances and can worsen symptoms of insomnia in patients with
existing sleep issues.234 Adverse effects of propranolol can

include vivid dreams and nightmares,235 and at higher dosages
propranolol can suppress REM sleep.236 Moreover, b-blockers
like propranolol decrease the secretion of melatonin, which can
precipitate sleep disruptions and contribute to circadian rhythm
abnormalities.237,238 Although propranolol may provide relief
for daytime trauma-related anxiety, there is not currently suffi-
cient evidence to suggest its use to treat sleep disturbance acutely
following trauma.

Benzodiazepines are g-aminobutyric acid (GABA)-A recep-
tor agonists widely used to treat symptoms of anxiety and
insomnia as they tend to decrease sleep latency and improve
sleep continuity. Despite seeming well suited to address hyper-
arousal and sleep disturbances following trauma, benzodiaze-
pines are not recommended for use in individuals with PTSD
due to their abuse potential and tendency to worsen aggression,
depression, and psychotherapy outcomes.239 Additionally, ben-
zodiazepines are ineffective at alleviating trauma-related sleep
disturbances and general symptoms of PTSD. Furthermore,
there is some evidence to suggest that benzodiazepines worsen
PTSD symptoms and when used acutely following trauma may
increase the risk of PTSD developing.239,240 Benzodiazepines
generally increase NREM stage 2 sleep and spindle activity
while suppressing slow-wave sleep (stage 3) and REM sleep.241

As slow wave sleep and REM sleep are important for memory
consolidation and other cognitive functions,89 it is unclear how
these sleep changes may uniquely impact victims of acute
trauma, especially in conjunction with other therapies that seek
to process recent memories. Due to lack of efficacy, increased
risk, and high potential for abuse, benzodiazepines are not
recommended for sleep disturbances in acutely traumatized
individuals.

The nonbenzodiazepine Z-drugs (zolpidem, zopiclone, and
eszopiclone) are positive allosteric modulators of the GABA-A
receptor and are used primarily to treat insomnia by decreasing
sleep latency and improving sleep quality without significant
changes to sleep architecture.242 Although the Z-drugs have
fewer adverse side effects and reduced risk of abuse compared
to benzodiazepines, few studies have demonstrated that they
mitigate sleep issues in PTSD. Prolonged use of zolpidem,
especially at high doses, is also associated with increased inci-
dence of PTSD and poorer health outcomes in military service
members243—although prolonged use of sleep aids in general
suggests there may be chronic underlying sleep issues, making
it difficult to parse the reason for this effect. Studies of eszopi-
clone in treating sleep disturbances in PTSD have had mixed
results.242,244 Overall, it is unclear whether Z-drugs have poten-
tial for alleviating acute trauma-related sleep disturbances, but
the limited, available research does not support use following
acute traumatic stress. More research should be undertaken to
understand the utility and longer-term outcomes of using
Z-drugs to treat sleep disturbances associated with trauma.

Hypothalamic orexins are responsible for modulating fear
learning, arousal, and sleep-waking behavior.245 Dual orexin
receptor antagonists (DORAs) have been touted as a superior
treatment for insomnia as they do not suppress REM sleep like
benzodiazepines and Z-drugs.246 The DORA suvorexant is effi-
cacious in treating insomnia and does not produce as severe
adverse side effects or risk of abuse as benzodiazepines.246
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No evidence exists evaluating the effectiveness of suvorexant
to treat sleep disturbances in PTSD or acutely following trauma,
although multiple clinical trials are underway (Identifier:
NCT02704754, NCT03642028, NCT02849548). However,
there is evidence from animal models to suggest that orexin
receptor antagonists alleviate traumatic stress–related effects as
well as support extinction of fear memory.247,248 Reports of
suvorexant inducing nightmares (likely due to its potentiating
effect on REM sleep) may limit its utility in treating sleep dis-
turbances following trauma and raises concerns for those with
RBD.246,249 Alternatively, as REM sleep is commonly dysregu-
lated in PTSD, suvorexant may be able to support increases in
REM in populations that experience suppressed REM resulting
from trauma. Due to the current lack of results evaluating
suvorexant for use in trauma-related disorders, further studies
of suvorexant in acutely traumatized individuals and those with
PTSD are needed to assess its therapeutic potential, though the
ongoing clinical trials may provide additional insight regarding
suvorexant utility.

Nabilone is a synthetic cannabinoid used to treat chemotherapy-
induced nausea and chronic pain.250 Nabilone also improves pain-
related sleep disturbances in patients with chronic pain.251 In
PTSD, nabilone overall symptom severity and reduces the
frequency of trauma-related nightmares and increases sleep
length.252 These improvements occur rapidly and are sus-
tained out to 9 weeks with no withdrawal symptoms
reported.253 Nabilone’s ability to improve sleep in chronic
pain patients may be particularly beneficial for addressing
sleep disturbances posttrauma as pain can occur from trauma-
related injury. Increased pain is also predictive of PTSD diagno-
sis; therefore, nabilone may have a dual benefit in preventing
later diagnosis.254 Moreover, nabilone’s effectiveness at reduc-
ing nightmare frequency makes it a potential alternative for
patients who cannot take prazosin. Cannabinoids generally pro-
mote sleep by activation of cannabinoid type 1 receptors,
although their action on the sleep-wake circuit is not well under-
stood.255 As such, future research should evaluate nabilone and
other cannabinoids for their ability to regulate sleep disturbance
acutely following trauma, especially in cases of injury where
pain may disrupt normal sleep.

Ketamine is an NMDA (N-methyl-D-aspartic acid) receptor
antagonist is an FDA-approved therapy for treatment-resistant
depression and anesthesia256,257 and has also been used to treat
sleep disturbances in individuals with PTSD.258,259 Recent
research suggests that ketamine’s beneficial effect on mood may
be linked to its ability to alter sleep-wake behavior and the ampli-
tude of circadian systems—potentially by modulating expression
of circadian rhythm genes.257,260 While rapidly effective, the
administration of ketamine following acute trauma exposure
has yielded mixed results. Two studies found that ketamine
administration acutely following trauma increased symptoms
of ASD and likelihood of developing PTSD,261,262 2 studies
found no change in outcomes, and 1 study found a decreased
incidence of PTSD.263–266 Multiple clinical trials are under-
way, which will assist in elucidating the impact of ketamine
on PTSD symptoms (Identifiers: NCT04032301,
NCT04889664, NCT04771767). Given these conflicting find-
ings, additional research is necessary to gauge the therapeutic

potential of ketamine before it can be considered a viable
treatment for sleep disturbance acutely following trauma.

3,4-Methylenedioxymethamphetamine (MDMA)-assisted
psychotherapy is an experimental treatment that targets mem-
ory consolidation and fear response in chronic PTSD
patients.267 As part of this treatment strategy, therapists ask
patients to recall specific traumatic memories after taking
MDMA, a triple monoamine reuptake inhibitor that promotes
release of multiple neurotransmitters, including dopamine,
serotonin, and norepinephrine as well as oxytocin, cortisol, pro-
lactin, and vasopressin.268 It is believed that MDMA enhances
the positive effects of therapy by increasing the ability of the
patient to tolerate negative emotions associated with recalling
traumatic events, which decreases patients dropping out and
improves treatment success.267 Preliminary studies support its
use in PTSD patients, including clinically significant reductions
in Clinician-Administered PTSD Scale scores and improved
self-reported sleep.268,269 However, in some patients, it may
increase bruxism, anxiety, and jitteriness, which could poten-
tially contribute to further sleep disturbance.269,270 Addition-
ally, MDMA is a known drug of abuse and a few incidences of
increased suicidal ideation have been observed as part of these
clinical trials267; therefore, caution should be taken in adminis-
tering it outside of a strongly controlled psychotherapeutic
environment. Multiple clinical trials are ongoing to investigate
the use of MDMA in PTSD treatment, with a more limited num-
ber assessing its efficacy in treating PTSD-related sleep distur-
bances (Identifier: NCT03752918). Additional evidence is
needed to understand if this treatment would be effective
acutely following trauma for both sleep disturbance and other
trauma-related symptoms, though MDMA would likely not be
a first-line treatment for acute disturbance.

Overall, there is a paucity of research on early treatment for
both sleep disturbance and trauma-related symptoms follow-
ing an acute traumatic stress event. Based on mechanistic
understanding of pharmacologics and results from clinical tri-
als for PTSD or trauma-related sleep disturbance, caution
should be taken with SSRIs and SNRIs in the setting of acute
trauma as they can cause sleep disturbance early before reach-
ing full therapeutic effect. On the other hand, there is some
evidence that SSRIs and SNRIs drugs could be used in a tar-
geted fashion by clinicians to decrease REM sleep, which
could be undertaken in select individuals if specific sleep char-
acteristics were identified early by clinicians. The evidence
for use of adrenergic pharmacotherapies is mixed; therefore,
additional inquiry is needed to understand their potential util-
ity for sleep disturbance acutely following trauma. Generally,
the existing, albeit limited, evidence for GABAergic modula-
tors suggests minimal utility for trauma-related sleep distur-
bance. However, there is some early evidence supporting the
use of SARIs, atypical antipsychotics, dual orexin receptor
antagonists, and cannabinoids to quickly restore trauma-
disturbed sleep. Clinical trials for early implementation of
pharmacologic treatment of trauma-related sleep disturbance
are warranted and based on what is known about the trajectory
of sleep and trauma following a traumatic stress event. Such
pharmacologics have potential to prevent long-term trauma-
related symptoms.
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DISCUSSION AND FUTURE DIRECTIONS

Currently, little is known about how sleep is altered acutely fol-
lowing real-life trauma. Only 2 actigraphy studies have quanti-
fied objective changes to sleep parameters within 48 hours of
trauma,27,28 and no studies have characterized objective sleep
parameters in ASD. This constitutes a critical knowledge gap.
Sleep studies in ASD sufferers may be especially informative,
since they could potentially reveal whether, and the extent to
which, sleep disturbance predicts the likelihood that initial
trauma-related symptoms will persist and become chronic. This
is a reasonable hypothesis because it is known that sleep facili-
tates emotional and declarative memory consolidation, and
REM sleep is thought to aid in the proper contextualization of
traumatic experiences.24 Thus, the characterization of early
posttrauma sleep disturbances may be critical for understanding
the initial formation of trauma-related symptoms as well as the
pathogenesis of chronic trauma-related disorders.

Prior studies provide compelling evidence that peri-trauma
sleep disturbance increases the risk of developing PTSD. How-
ever, the pathophysiological processes by which sleep distur-
bance contributes to the development of PTSD are unclear. Do
posttrauma sleep disturbances independently contribute to PTSD
development, or do they reflect trauma-induced changes in neu-
ral circuitry that increase susceptibility to PTSD? How and why
does sleep disturbance prior to trauma increase vulnerability to
PTSD in otherwise neuro-typical and psychologically healthy
individuals?Would improving the sleep of poor sleepers increase
their resilience to trauma? Further studies examining the effects
of sleep and sleep loss in preclinical models of trauma exposure
will likely aid in elucidating the mechanisms by which sleep
mediates risk of developing trauma-related disorders.

Several nonpharmacologic and pharmacologic interventions
have been evaluated as treatments for sleep disturbance in PTSD,
but few studies have tested the same drugs acutely posttrauma or
in ASD. Of those few studies that have evaluated the utility of
various interventions for improving sleep in ASD, small sample
sizes and/or lack of proper controls limit interpretations relevant
to clinical practice. Clearly, well powered and well controlled
studies are necessary to accurately gauge each intervention’s
effectiveness for improving sleep and reducing traumatic stress
symptoms. Furthermore, it is suggested that new therapies be
developed that are specifically designed to treat trauma-related
disorders—a process that will be made easier via an improved
understanding of the pathophysiology of trauma-induced symp-
toms and disorders. Mechanistic preclinical studies investigating
trauma-induced neurological changes and their time course could
identify novel targets for pharmacological interventions. In fact,
it is possible that multiple treatments will need to be developed
since the trauma-related pathophysiology may evolve and cas-
cade over time—eg, as exposure to trauma persists and different
adaptive mechanisms are serially recruited and exhausted.

Although more work is needed to definitively establish
whether, and the extent to which, a reciprocal cause-effect rela-
tionship between sleep disturbance and stress-related patholo-
gies exists, the current evidence suggesting the likelihood
of such a relationship is substantial and, in our opinion,

compelling. At the very least, better sleep—both before and
after traumatic events—is associated with better outcomes.
Accordingly, it is suggested that the time has come to aggres-
sively study the potential utility of improving sleep characteris-
tics that are disordered during the acute posttrauma phase, with
an ultimate aim of developing evidence-based sleep-enhancing
treatment guidelines for ASR/ASD and potential prevention of
PTSD.

ABBREVIATIONS

ASD, acute stress disorder
ASR, acute stress reaction
CBTi, cognitive behavioral therapy for insomnia
CPT, cognitive processing therapy
EMDR, eye movement desensitization and reprocessing
FDA, US Food and Drug Administration
GABA, g-aminobutyric acid
IRT, imagery rehearsal therapy
MDMA, 3,4 methylenedioxymethamphetamine
PE, prolonged exposure
PTSD, post–traumatic stress disorder
RBD, REM sleep behavior disorder
REM, rapid eye movement
RSWA, REM sleep without atonia
SARI, serotonin antagonist and reuptake inhibitor
SNRI, serotonin and norepinephrine reuptake inhibitor
SSRI, selective serotonin reuptake inhibitor
TMS, transcranial magnetic stimulation
TSD, trauma-associated sleep disorder
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