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Trauma-associated sleep disorder (TASD) is a parasomnia sharing characteristics of post-traumatic stress disorder (PTSD) and REM sleep behavior disorder 
(RBD) including dream-enactment behavior (DEB). Here we report REM sleep without atonia (RSWA) and other neurological features in a patient with 
complex vocal and motor DEB following traumatic combat military exposure. Post-discharge, his wife observed frequent yelling and jerking during sleep with 
dream mentation reminiscent of traumatic military experiences. He was initially diagnosed with PTSD. Polysomnography demonstrated RSWA and severe 
obstructive sleep apnea treated with nasal continuous positive airway pressure (CPAP). Dream-enactment behavior severity and frequency was reduced, 
but still persisted despite nasal CPAP and sequential fluoxetine, escitalopram, prazosin, and melatonin trials. Our case demonstrated overlapping clinical 
features of PTSD and RBD with polysomnography features of RSWA supportive of idiopathic RBD but no “soft signs” suggesting underlying synucleinopathy. 
Longitudinal follow-up of larger case series must clarify whether TASD consistently manifests REM sleep atonia loss and determine the phenoconversion risk 
for synucleinopathy neurodegeneration.
Commentary: A commentary on this article appears in this issue on page 181.
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INTRODUCTION

Trauma survivors with and without posttraumatic stress disor-
der (PTSD) frequently report a variety of sleep disturbances, 
consisting of trauma-related nightmares, autonomic hyper-
arousal, and excessive movements.1 Sleep disturbances fol-
lowing a traumatic experience are predictors for physical and 
psychiatric symptoms, and there appear to be bidirectional 
relationships between sleep, mood, anxiety, and PTSD.2–4 
Trauma-associated sleep disorder (TASD) is a proposed pa-
rasomnia distinct from nightmare disorder (NMD), non-rapid 
eye movement (NREM) sleep disorders of arousal, and rapid 
eye movement (REM) sleep behavior disorder (RBD), al-
though TASD has some overlapping clinical features with each 
of these entities.1,5,6 The most notable distinction between pa-
tients with NMD and TASD is the occurrence of dream enact-
ment behavior (DEB) with excessive movements and complex 
vocal and motor behaviors during sleep, similar to those seen 
in RBD.6 Patients with TASD have been described to have vari-
able features of excessive muscle activity in both NREM and 
REM sleep. Loss or dysregulation of normal REM sleep atonia 
in TASD appears similar to that seen in RBD. In TASD, how-
ever, a distinctive patient history of an acute onset of DEB and 
nightmares occurs in close temporal proximity to trauma and 
other features that are unusual or inconsistent with RBD, such 
as a nightmare theme that is specifically linked to the person-
ally-experienced traumatic event or exposure that is similar to 
the “flashbacks” seen in PTSD, and TASD often presents at a 
considerably younger age than is typical for RBD.6 We present 
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a case of probable TASD, describe other detailed neurological 
and polysomnography (PSG) features, and discuss implica-
tions for the understanding of TASD and further steps needed 
to delineate its standing as a possible unique parasomnia dis-
tinct from RBD and NMD, and discuss considerations about 
whether TASD may be a separable entity from PTSD.

REPORT OF CASE

A 53-year-old man presented with DEB and complex motor be-
havior during sleep. He had been previously diagnosed with 
PTSD following military service as a United States Army 
mechanic in the Iraqi theater from 2005 to 2006, although he 
did not seem to have prominent daytime symptoms of hyper-
vigilance, irritability, or aggression or daytime episodes in-
volving re-experience of traumatic exposures consistent with 
flashbacks. Shortly following his return from service in Iraq, 
his wife noted that he exhibited violent sleep movements, yell-
ing, or jerking in his sleep, about once or twice per night, that 
had not been previously present before his tour of duty. Behav-
iors reportedly directly paralleled dream mentation concern-
ing his military exposure including vocalizations in which he 
would yell “get down!” or that there are “incoming” (shells/
explosions). The themes of his nightmares involved his typi-
cal military work, which had involved dismantling cars hit by 
improvised explosive devices, gathering personal belongings 
of soldiers who had been killed, and witnessing several young 
soldiers sent into the field who never returned. A therapeutic D
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trial of prazosin 4 mg daily was ineffective. He also evolved 
depressive symptoms and received antidepressant therapy 
with escitalopram 10 mg, later changed to fluoxetine 20 mg, 
and following this therapeutic change in 2016, his DEB fre-
quency and severity was reduced, although it continued to oc-
cur with about one dream enactment episode occurring every 
4 to 6 weeks. At the time of his initial visit in the sleep clinic 
in 2017, he was continuing to receive fluoxetine 20 mg. His 
only other medications included losartan and amlodipine for 
high blood pressure. There was no current or previous remote 
childhood history of sleep walking, falling from the bed, in-
jury to himself or bed partner, nor symptoms of hyposmia, 
constipation, or memory loss. The patient also noted a history 
of snoring, occasionally disturbing in volume to his wife, and 
she had reported seeing him stop breathing during sleep. His 
Epworth Sleepiness Scale score was 4. He maintained a regular 
sleep schedule from about 11:00 pm to 7:00 am, with mild initial 
insomnia and an approximate sleep onset time of 60 minutes, 
then sleeping soundly despite traumatic nightmares and DEB.

Physical and neurological examination, including a detailed 
motor examination for motor signs of parkinsonism were nor-
mal, without rigidity, bradykinesia, tremor, or postural insta-
bility. After informed consent, additional research measures 
were also performed to investigate possible signs of underly-
ing synucleinopathy, and on each of these measures he demon-
strated normal performance, including the Montreal Cognitive 
Assessment (MoCa score 28), Kokmen Short Test of Mental 
Status (score 36), brief smell identification test (B-SIT score 
11), King-Devick Test (KDT score 12.9 seconds), D15 color-
vision test, Rolyan grooved pegboard test (dominant/non-
dominant times 17.8/16.8 seconds), timed up-and-go test (7.5 
seconds), and 10-meter walk (4.2 seconds).7–15

PSG demonstrated an apnea-hypopnea index of 21 events/h 
during the diagnostic study. A therapeutic trial of nasal con-
tinuous positive airway pressure (CPAP) was effective in 
eliminating sleep-disordered breathing events and snoring at 
9 cm H2O. Quantitative analysis of REM sleep muscle activity 
by our previously established methods demonstrated abnormal 
levels of REM sleep without atonia (RSWA), yet in a distribu-
tion somewhat atypical for synucleinopathy-associated RBD 
cases and instead similar to that often seen in patients receiv-
ing antidepressant medications, with more prominent RSWA 
in the anterior tibialis muscles (Table 1 and Figure 1).16–18 The 
right leg phasic density, automated Ferri REM atonia index, 
average chin duration, and left-leg phasic-burst duration all 
exceeded RBD diagnostic threshold values, but muscle activ-
ity remained within normal limits for visual/manual analyses 
in the submentalis and flexor digitorum superficialis muscles 
which are often considered most specific for RBD diagnosis.18 
Video review of selected epochs demonstrated excessive myo-
clonic jerking, with both axial body jerks and jerks of the limbs 
during both the diagnostic study and CPAP treatment trial. 
However, there were no complex oneiric vocal or motor behav-
iors captured during PSG. A therapeutic trial of melatonin was 

Figure 1—30-second epoch demonstrating RSWA in a 53-year-old man with probable trauma-associated sleep disorder.

RSWA = REM sleep without atonia.

Table 1—Quantitative RSWA analysis in a 53-year-old man 
with probable trauma-associated sleep disorder.

RSWA Metric Chin
Left

Limb
Right
Limb

REM atonia index 0.85 *
Tonic density (%) 0.0
Average chin duration (seconds) 0.95 *
Chin phasic density (%) 13.4
Average arm duration (seconds) 0.66 0.72
Average leg duration (seconds) 0.88 * 0.44
Arm phasic density (%) 8.0 9.9
Leg phasic density (%) 21.5 41.3 *

* = values are beyond cutoff.18 RSWA = REM sleep without atonia.
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recommended, beginning with 3 mg, incrementing to 6 mg if 
the lower dose was ineffective, and nasal CPAP was prescribed.

At 15 months clinical follow-up, the patient was faithfully 
utilizing nasal CPAP, reporting that it helped him feel more 
rested. However, he continued to experience episodes of trau-
matic nightmares and complex motor DEB including scream-
ing, shouting, vocalizing, punching, and kicking behaviors one 
night per month. He reported that he had discontinued melato-
nin after the first two months, finding it to have been ineffective 
in altering dream enactment behavior frequency or severity.

DISCUSSION

The proposed diagnostic criteria for trauma-associated sleep 
disorder include:1,6

1.	 Inciting traumatic experience.
2.	A history of altered dream mentation that is related to 

prior traumatic experience.
3.	 Self or witnessed reports of DEB including abnormal 

vocalizations or abnormal motor behaviors in sleep.
4.	 Symptoms of autonomic hyperarousal or monitoring 

that demonstrate tachycardia, tachypnea, or 
diaphoresis not due to sleep-disordered breathing.

5.	A PSG demonstrating RSWA or DEB in REM sleep.
6.	Absence of electroencephalographic epileptiform 

activity on PSG.

Our patient fulfilled most of the proposed diagnostic criteria 
for TASD, lacking only clear signs of autonomic hyperarousal. 
Following the inciting traumatic military experience, DEB 
was observed by his wife and reportedly involved nightmares 
that directly paralleled his traumatic military experience, and 
he had features of RSWA, albeit in a somewhat atypical distri-
bution from “traditional” idiopathic/isolated or symptomatic 
RBD, which is usually presumed to be caused by synucleinop-
athy. In this case, the strong temporal relationship between a 
history of directly preceding inciting traumatic experience in 
the military prior to onset of DEB, the specificity of traumatic 
dream content and themes linked to the patient’s own individ-
ual traumatic military exposures, and DEB-mirroring dream 
content of a traumatic nature all support the diagnosis of the 
proposed parasomnia TASD. Some might argue that the case 
is simply a PTSD case, and indeed, our case had been previ-
ously diagnosed with PTSD by a psychiatrist. The diagnosis 
of PTSD by DSM-5 criteria requires the following elements: 
direct exposure to a significantly traumatic event involving ac-
tual or threatened death or injury; persistent re-experiencing 
of the event including nightmares and/or flashbacks; avoidance 
of trauma-related stimuli; negative thoughts or feelings begin-
ning or worsening after the traumatic exposure; trauma-related 
arousal and reactivity including irritability, aggression, hyper-
vigilance, and difficulty with concentration and/or sleeping; 
symptoms causing significant distress or impairment; and a 
duration of at least one month.19 However, our case had sig-
nificantly greater complex dream enacting motor behaviors 
that are atypical for a PTSD diagnosis alone. Other features 
that argue for the coexistence of a parasomnia disorder include 

the complex motor and vocal dream-enactment behaviors ac-
companying his dreams, the prominence of the REM sleep 
atonia loss (RSWA) which excludes “pseudo-RBD” (ie, com-
plex motor behaviors associated with sleep apnea arousal that 
mimic RBD),20 and the absence of features of hypervigilance 
or re-experiencing of the event (“flashbacks”) in the daytime. 
Additionally, to further differentiate this patient from “pseudo-
RBD,” abnormal sleep behaviors occurred spontaneously, not 
during apnea-induced arousals, and did not improve during ad-
ministration of continuous positive airway pressure therapy.20 
However, the alternative diagnosis of idiopathic/isolated RBD 
could also be very reasonably applied to this patient and is, in 
fact, the correct diagnosis according to current ICSD-3 criteria 
and nomenclature.

A potential common pathophysiology linking PTSD with 
RBD has been suggested by overlap of clinical phenomena 
and by evidence from neurophysiologic, neuroimaging, and 
neuropathological studies.21,22 Sleep disturbance is common 
among patients with PTSD. One study found decreased slow-
wave sleep in patients with PTSD.23 Additionally, discrepan-
cies between self-reported and objectively-measured sleep 
parameters have also been associated with trauma exposure 
or PTSD, challenging prior assertions that individuals with 
PTSD over-report their sleep disturbances.24 One study found 
Vietnam combat veterans with PTSD had a higher percent-
age of REM-sleep epochs with at least one prolonged twitch 
burst, although RSWA was not formally analyzed.25 Severe 
anxiety disorders such as PTSD have shown altered corti-
cal thickness and regional brain volumes and post-mortem 
neuronal counts of structures involved in or closely related 
to REM sleep control and dreaming.26–31 Alterations in amyg-
dala and hippocampal volumes have been found in PTSD, 
with consistent findings of smaller hippocampi and either in-
creased or decreased amygdalar volumes compared with con-
trols.27,30,31 In particular, right amygdala volume loss has been 
associated with anxious arousal symptomatology in PTSD.32 
Several human and animal studies have suggested altered 
noradrenergic functioning in the locus ceruleus (LC) in pa-
tients with PTSD, with evidence pointing to stress-induced 
LC neuronal loss and altered compensatory function in the 
LC region causing behavioral symptoms of anxious arousal 
and hypervigilance.32–34 One theory of the bidirectional re-
lationship between sleep and PTSD holds that patients with 
PTSD have enhanced REM-on and wake-promoting amyg-
dala and medial prefrontal cortex network activity, with cor-
responding decreased REM-off and anterior hypothalamic 
sleep-facilitating network activity.35

Patients with PTSD have decreased neuronal counts in the 
LC and peri-locus ceruleus nuclei located in the dorsal pontine 
tegmentum, corresponding closely to a directly neighboring 
region where the REM-onset neurons of the subceruleus/sub-
lateral dorsal nucleus are located, which also regulates REM 
sleep atonia.21,22,36 Decreased LC regional neurons could result 
in decreased neuronal output of the LC and neighboring struc-
tures to other REM sleep-modulating nuclei such as the pedun-
culopontine and magnocellularis nuclei, subsequently altering 
the output of these structures,22 similar to the pathophysio
logic process underlying RBD and accounting for both loss D
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of normal REM sleep atonia regulation and increased motor 
activity during REM sleep as seen in RBD.37

Further research will be necessary to determine if TASD is 
a distinct disorder that evolves from PTSD or if it is, instead, a 
special interaction between PTSD and RBD, possibly caused 
by an interaction between PTSD symptoms in an individual 
harboring covert preexisting synuclein pathology in the dor-
sal pons that would otherwise be asymptomatic. In the latter 
possibility of interaction between PTSD and RBD, pathophysi-
ology of PTSD in the dorsal pons and traumatic nightmares 
could facilitate expression of enactment of PTSD dreams. This 
is a similar scenario to theories in which antidepressant medi-
cations are associated with RBD. The development of antide-
pressant-associated RBD has been proposed as an early signal 
of an underlying covert neurodegenerative disease, since pa-
tients who are either receiving or not receiving antidepressants 
show a similar frequency of neurodegenerative biomarkers. 
However, patients receiving antidepressants phenoconverted 
to overt neurodegenerative disorders at a lower frequency 
than those who did not receive antidepressants.38 This study 
suggested that antidepressant medications act to promote and 
unveil RBD symptoms at an earlier timeframe and, through 
lead-time bias, lead to earlier detection of RBD in the setting 
of antidepressant use, in comparison to patients with RBD who 
do not receive antidepressant medications.38 Others have inter-
preted these data differently, pointing out that a neuroprotec-
tive effect of the antidepressants might delay the progression 
of underlying neurodegenerative disease.39 Alternatively, anti-
depressants may have a more directly causal role in RBD, pos-
sibly producing a functional, reversible disturbance of REM 
sleep atonia regulation.40

A proposed treatment for TASD is prazosin, a centrally ac-
tive alpha-1-adrenergic receptor antagonist, which is also a 
standard treatment for PTSD-associated trauma nightmares.41 
Several clinical trials, including a meta-analysis of placebo-
controlled studies on PTSD sleep disturbances, found prazosin 
significantly improves nightmare frequency, PTSD severity, 
and sleep quality. These findings support the efficacy of this 
medication for the treatment of combat veterans and trauma 
survivors.42–44 Due to improvement in symptoms following 
treatment with prazosin, TASD could be driven by hyper-
adrenergic function, which may aid diagnostic distinction 
from RBD, since prazosin would not be expected to be effec-
tive in RBD (although systematic treatment trials are currently 
lacking in either TASD or RBD). On the other hand, a recent 
large multi-center trial of prazosin for alleviating distressing 
dreams or improving sleep quality of military veterans with 
chronic PTSD showed no beneficial outcomes for prazosin.45 
In our case, prazosin 4 mg prior to bedtime was similarly not 
beneficial in reducing DEB frequency or severity, although it 
remains unclear if our case was an unusual variant of PTSD, or 
more likely was the distinctive parasomnia TASD for which 
prazosin is as yet unproven. It has been suggested that pra-
zosin may not be effective in patients with chronic PTSD 
with obstructive sleep apnea due to interference of the drug’s 
mechanism or masking of its beneficial effects.45 In our patient, 
melatonin was also ineffective, at least when dosed to the aver-
age effective dose of 6 mg nightly.46 Further controlled studies 

of prazosin and other treatments typically effective for RBD 
(melatonin, clonazepam) will need to be done to clarify which 
treatment strategies are safe and effective for the management 
of TASD.

The fundamental mechanisms of TASD and its overlapping 
symptoms with other parasomnias and PTSD are complex and 
poorly understood. TASD may be part of the spectrum of idio-
pathic RBD that onsets before age 60, in relationship to mood, 
anxiety, or PTSD, with or without antidepressant treatment. 
Such cases might be considered distinct from “traditional” id-
iopathic/isolated RBD in older adults, when RBD is presum-
ably associated with underlying synucleinopathy in most cases. 
Such younger age-onset RBD cases associated with antidepres-
sants have been described as “psychiatric RBD,” an interesting, 
possibly distinct subset of patients who develop RBD symp-
toms at a younger age and who may have a different ultimate 
prognosis (or at least, a considerably longer time course) for 
the risk of developing overt neurodegenerative disease. Further 
prospective and longitudinal follow-up of this and other cases 
will be necessary to determine whether TASD is a distinct pa-
rasomnia or simply a variant “mash-up” of PTSD and RBD 
and to determine phenoconversion risk in this interesting sub-
set of patients presenting with dream enactment.
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