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Nightmares are the Most Prevalent Parasomnia in 
Pediatric and Adult Populations in the US

*Under 15 years of age
NREM, non-rapid eye movement; REM, rapid eye movement
Singh S et al. Cureus 2018; 10(12): e3807

Parasomnia Adult Lifetime Prevalence (%) Children Prevalence (%)*
NREM
• Sleepwalking 22.4 17.0
• Confusional Arousal 18.5 17.3
• Sleep Terror 10.4 6.5
• Sleep-related eating disorder 4.5
• Sexual act during sleep 7.1
REM
• REM behavior disorder 15.0
• Sleep related groaning 31.3
• Nightmares 66.2 10-50



Nightmares
• Associated with anxiety, 

depression, and PTSD

• Associated with heightened 
risk of suicidal ideation

• Treatment can lead to 
improvement in comorbid 
anxiety, depression, and 
PTSD



Nightmare 
Disorder 
(NDO)

• Repeated occurrences of disturbing, well-
remembered dreams that cause clinically 
significant distress or impairment 

• Trauma related nightmares (TRN) follow a 
traumatic experience

• Clinically significant nightmares occur at least 
weekly

• Few studies evaluate NDO in military personnel



Diagnostic Criteria for Nightmare Disorder (NDO)

ICSD, International Classification of Sleep Disorder
1. Sateia, MJ. Chest 2014; 146 (5): 1387-1364.  2.Morgenthaler TI et al. J Clin Sleep Med 2018;14(6):1041-1055.

Nightmare 
disorder 

(ND))

A. Repeated occurrences of extended, extremely dysphoric, and well-remembered dreams that usually involve 
threats to survival, security, or physical integrity

B. On awakening from the dysphoric dreams, the person rapidly becomes oriented and alert

C. The dream experience, or the sleep disturbance produced by awakening from it, causes clinically significant 
distress or impairment in social, occupational, or other important areas of functioning as indicated by the report of 
at least one of the following:

1. Mood disturbance (e.g., persistence of nightmare effect, anxiety, dysphoria).
2. Sleep resistance (e.g., bedtime anxiety, fear of sleep/subsequent nightmares).
3. Cognitive impairments (e.g., intrusive nightmare imagery, impaired concentration, or memory)
4. Negative impact on caregiver or family functioning (e.g., nighttime disruption)
5. Behavioral problems (e.g., bedtime avoidance, fear of the dark)
6. Daytime sleepiness
7. Fatigue or low energy
8. Impaired occupational or educational function
9. Impaired interpersonal/social function

Minimal Diagnostic Criteria: 3rd Edition ICSD1 

Per the American Academy of Sleep Medicine, NDO affects 4% of the adult population in the US2



DSM-5: NDO 
Criterion

A. Repeated occurrences of extended, extremely 
dysphoric, and well remembered dreams that usually 
involve threats to survival, security, or physical 
integrity and that generally occur during the second 
half of the major sleep episode. 

B. On awakening from the dysphoric dreams, the 
person rapidly becomes oriented and alert. 

C. The sleep disturbance causes clinically significant 
distress or impairment in social, occupational, or 
other important areas of functioning. 

D. The nightmare symptoms are not attributable to the 
physiological effects of a substance. 

E. Coexisting mental and medical disorders do not 
adequately explain the predominant content of 
dysphoric dreams. 



PSQI • Pittsburgh Sleep Quality Index



PSQI-A • Pittsburgh Sleep Quality Index Addendum for PTSD















Distressing dreams of a traumatic event (frequency)

54%

10%



• Despite 31% reporting at least weekly nightmares, 
only 3.9% reported nightmares as a reason for sleep 
evaluation

• A majority of those with NDO, reported having TRN 
(60%)

• NDO/TRN were more common in patients with 
comorbid anxiety, depression, PTSD, and TBI
• TRN appeared to be the driving force behind 

this association

• 86% of those with NDO had insomnia
• Insomnia symptoms worse in TRN
• Sleep quality improved on PSG in TRN



• Pre-deployment processing 

• 2010-2011
• 39.9% experienced 

nightmares



• Data taken from Defense Medical Epidemiology Database

• NDO incidence (per 10,000 service members) between 2016-2019
• High 2016: 11.3
• Low 2018: 6.9

• Higher rates in older senior service members, female, and Black service 
members



Unexplained Clinical Findings in Combat 
Veterans
Constellation of:
1. Nightmares

a. With and without dream recall
2. Disruptive nocturnal behaviors

a. Combative behaviors
b. Vocalizations
c. Somnambulism

3. Autonomic hyperactivity
a. Night sweats
b. Racing heart

Netter’s Internal Medicine 2009. 





Trauma associated Sleep Disorder

D
isruptive N

octurnal behaviors



Diagnostic Criteria for TSD

Brock M, Powell A, Creamer J, Moore B, Mysliwiec V. Trauma Associated Sleep Disorder: Clinical Developments 5 Years After Discovery. 
Current Psychiatry Reports 2019 (in press) 









Medications Associated with Nightmares
Medication Category Examples

Acetylcholinesterase inhibitors Donepezil, galantamine, rivastigmine

Antidepressants Bupropion, MAOIs, mirtazapine, SNRIs, SSRIs, TCAs

Antihistamines Chlorpheniramine

Antimicrobials Ciprofloxacin, efavirenz, erythromycin, ganciclovir, 
mefloquine

Atypical antipsychotic medications Clozapine, olanzapine, risperidone

Beta blockers Labetalol metoprolol, propranolol

Calcium channel blockers Verapamil

Dopaminergic drugs Amantadine, amphetamine, levodopa, 
methylphenidate, pramipexole, ropinirole, selegiline

Sedative hypnotics Alcohol, barbiturates, temazepam, triazolam

Statins Atorvastatin

OTC Melatonin

UpToDate



• Level A (both PTSD and idiopathic nightmares):
• Prazosin
• Image Rehearsal Therapy 

• Level B
• Systematic desensitization and progressive deep muscle relaxation training 

for idiopathic nightmares
• Level C

• Clonidine for PTSD-associated nightmares



Prazosin 
summary

• 12 studies
• 5 placebo controlled trials (
• 4 open label
• 4 retrospective chart reviews

• Prazosin effective, but doses up to 10-15mg 
are often needed.

• Consider daytime prazosin if BP can tolerate



Behavioral therapy
• Image Rehearsal therapy
• PTSD Nightmares: CBT, CBT-I, eye 

desensitization and reprocessing, 
and exposure, relaxation, and 
rescripting therapy

• NDO: CBT, hypnosis, lucid 
dreaming therapy, progressive 
deep muscle relaxation, sleep 
dynamic therapy, self-exposure 
therapy, systemic desensitization, 
and testimony method

Pharmacologic therapy
• PTSD Nightmares: prazosin, 

atypical antipsychotics, clonidine, 
cyproheptadine, fluvoxamine, 
gabapentin, nabilone, phenalzine, 
topiramate, trazodone, and tricyclic 
antidepressants

• NDO: prazosin, nitrazepam, and 
triazolam









Active Duty Service Members 
Prazosin Use

• Army, Navy, Marines, Air Force

• MTF Encounters

• 2004 to 2021

• Prescribed at least a 90 day supply of prazosin







PTSD and OSA in veterans

El-Solh et al 2010

• PTSD associated with poor CPAP adherence
• Increased EDS associated with improved PAP adherence
• Increased PAP adherence associated with decreased nightmare frequency



45 Veterans (PTSD+OSA) vs. 45 age-matched control+OSA

More comorbid insomnia w/PTSD (25.8% vs 11.1%)

PTSD = significantly less CPAP use
Nights used: 61.4% vs. 76.8%, p = 0.001
Mean nightly: 3.4 vs 4.7, p < 0.001
Regular use: 25.2% vs. 58.3%, p = 0.01
58% relative reduction in PAP use



Co-Morbid 
PTSD, OSA 
& Insomnia

Insomnia, nightmares, and sleep avoidance common
Insomnia reported in 64-100%

Likely due to a hypervigilant state
Portends worse outcomes

Increased risk for Major depressive disorder
Independent risk factor for suicidality 
Less response to anti-depressant therapy
Increased risk of relapse

Negative impact on PAP use/adherence

J Clin Sleep Med 2011; 7:57-68.
J Clin Psychiatry 2005; 66: 1254-1269.  



Low Arousal 
Threshold in 
Patients with 
PTSD+OSA

Explored prevalence and impact of low arousal 
threshold in patients with Co-morbid PTSD+OSA with 
and without Insomnia
Insomnia common in PTSD, with increased 
prevalence in those with comorbid OSA
Hyperaroused state in PTSD may reflect a LAT
Found 55% of those with PTSD+OSA have LAT
LAT in 76% of those w/ PTSD+OSA+Insomnia
Represents a significant barrier to PAP use

El-Solh, et al. Sleep Breath. 
2020 



• 32 Veterans with PTSD+OSA, treated w/ CPAP 

• Significant reduction in PTSD symptoms, measured by PCL-S score 
• (60.6 ± 2.7 versus 52.3 ± 3.2 points; p < 0.001)

• Less reported sleepiness
• Improved subjective sleep quality

• Increased daytime functioning and quality of life 

• Less depression



PAP Effect on PTSD 
Nightmares

Tamanna et al 2014



FOSQ = Functional Outcomes of Sleep Questionnaire

• Sleepiness, function, and QoL 
worse in those with 
OSA+PTSD compared to 
either condition alone

• Patients with PTSD+OSA 
• Diminished response to 

PAP 
• Less resolution of 

symptoms

Lettieri C, et al. Chest 2016 



Oral Appliances in OSA
OAs similar to PAP with improvements in

neurocognitive function
somnolence, 
depressive symptoms

Adherence with OA consistently greater than PAP
Benefit in PTSD?

Naismith SL, et al. J Clin Sleep Med 2005;1:374-80



Randomized Cross Over Trial in PTSD newly diagnosed with OSA
12 weeks each of CPAP and MAD

CPAP was more efficacious in reducing AHI and improving nocturnal oxygenation than MAD 
(P < .001 and P = .04, respectively) 

Both treatments – similar reductions in PTSD severity scores and PSQI

Adherence to MAD significantly higher than CPAP (P < .001)

58% preferred MAD to CPAP



Number Nine

• Number Nine article on JCSM Top 10 Articles of 2022 
Via Altmetric Scores



• 65 Veterans with impaired sleep 
d/t to TRN

• Sleep quality, PTSD/depression 
symptoms, and QOL were looked 
at over 30 days

• Both groups demonstrated 
statistically significant 
improvements on all measures

• Post hoc analysis with significant 
improvement in perceived sleep 
quality with Active Device vs. 
Sham



NightWare is a therapeutic platform 
that treats nightmares

• Digital prescription therapeutic

• Software on an Apple Watch and iPhone
• Hardware has almost no other functions

• Not downloadable to a patient’s own devices

• Interrupts nightmares without disrupting sleep

• NightWare improves sleep in patients with 
nightmares



11/1/2023 N I G H T W A R E 49

Initial Learning Period of 500 
minutes

Recalibration with each session

NightWare creates a unique 
intervention specific to each 
patient’s individual sleep 
patterns.

NightWare continuously adjusts 
to the patient’s movement and 
heart rate

Machine Learning In Action



Nightmare 
Disorder

Under-recognized

Evaluation can lead to earlier 
treatment and improved 
outcomes

Treatment is an individualized 
approach
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