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Introduction
Nightmare Disorder (ND) is a prevalent parasomnia and is defined by 

extremely dysphoric well-remembered dreams that tend to consist of threats 
to survival, security, or physical integrity. [1] ND is often comorbid with other 
mental health conditions such as Post-Traumatic Stress Disorder (PTSD), 
anxiety, and depression. Clinically significant nightmares, typically defined 
as nightmares occurring one or more times per week, affect from 0.9% to 
6.8% of the adult population. [1–5] The majority of individuals afflicted with 
PTSD experience more frequent trauma-related nightmares, occurring in 
approximately 50-90% of the PTSD population. [6–8] Frequent nightmares 
occur in 52.4% of combat veterans with PTSD, while only occurring in 4.8% 
of combat veterans without PTSD and 3.4% of civilians. [7] Frequent, severe 

Abstract
Objective: Nightmares are a common co-morbid condition among 
patients with mental health disorders and sleep disturbances. Patients 
with Nightmare Disorder (ND) or Post-Traumatic Stress Disorder 
(PTSD)-related nightmares experience sleep fragmentation, reduced sleep 
quality, and insufficient sleep quantity. NightWare is an FDA-cleared 
digital medical device that monitors patients’ heart rate and movement 
during sleep to predict the patient may be entering into or experiencing a 
nightmare. It delivers vibrotactile feedback to the patient which is believed 
to interrupt the nightmares and thus improve sleep quality in patients with 
PTSD-related nightmares or ND. 

Methods: Active-duty United States military patients who were prescribed 
NightWare during their regular clinical care provided feedback to their 
durable medical equipment (DME) provider regarding improvement in 
sleep quality and reduction of nightmares. We evaluated their response to 
treatment with NightWare in this real-world treatment paradigm.

Results: In this retrospective study, we found that 68.4% of patients 
reported a good or excellent response to treatment, and 92.9% of patients 
reported at least some improvement in sleep quality and/or a reduction in 
nightmares with the use of NightWare. Only 7.1% of patients reported that 
the device was disrupting their sleep or was ineffective for them. 

Conclusions: This qualitative study of real-world patients demonstrated 
improved sleep quality and a clinically significant reduction or elimination 
of nightmares with the use of NightWare therapy for both PTSD-related 
nightmares and ND.
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nightmares in the setting of PTSD, especially with co-morbid 
insomnia and sleep apnea, are associated with worse outcomes 
for global PTSD symptoms. [9] While several treatments are 
available for ND, including medication and psychotherapy, 
some patients may not respond to or are unable to tolerate 
side effects from these traditional treatments. Patients face a 
number of barriers accessing mental health care in healthcare 
systems throughout the United States. There is a shortage of 
behavioral sleep medicine providers across the US. [10] In 
the Department of Defense (DoD), there is a high demand for 
and often inadequate numbers of mental health care providers. 
[11] Therefore, although treatments such as imagery rehearsal 
therapy and lucid dreaming can be effective for nightmare
disorder, access to providers willing and able to provide such
interventions competently is severely limited, in most cases,
to a small number of tertiary care institutions. In the case of
imagery rehearsal therapy, although it is recommended by a
position paper about nightmare disorder treatment,[12] many
patients cannot or will not participate in this therapy. [13]
Many patients with nightmares are treated with prazosin, an
alpha-adrenergic antagonist, which is an American Academy
of Sleep Medicine (AASM) recommended therapy for
nightmare disorder. [14] However, many patients with PTSD-
related nightmare disorder prove refractory to prazosin or are
unable to tolerate prazosin-related side effects, which can
include orthostasis. [15,16] Many of these patients are already 
on multiple medications for the treatment of mood disorders
and sleep related symptoms, and additional medications can
compound adverse effects on sleep architecture and daytime
function. NightWare (Minneapolis, MN) is a treatment for
PTSD-associated nightmares and ND. NightWare is an FDA-
cleared class II medical device based on the Apple Watch
platform. It monitors patients’ sympathetic activation during
sleep to calculate a real-time stress index, predicts when the
patient may be having a nightmare, and delivers vibrotactile
feedback in response. The vibrations from the watch are
believed to interrupt the nightmares and, thus, improve sleep
quality. [17] The intervention threshold is usually determined
automatically and adapted over time for each participant
by a proprietary algorithm. In a recent randomized, sham-
controlled clinical trial of NightWare in 65 military veterans,
Davenport and Werner found that there was a significant
improvement in sleep quality and nightmares with both sham
and active treatment, while intention-to-treat analysis revealed 
a trend suggesting treatment may have been superior to sham.
Furthermore, in a post-hoc analysis that evaluated only those
who used the watch at least 50% (comparable in each arm) of
the time, there was a clear, significant improvement in active
treatment compared to sham in multiple outcomes, including
sleep quality, nightmare severity, and frequency. [17]

NightWare has been prescribed to active-duty military 
members since 2021. The prescribers of this device 
work primarily in mental health and sleep medicine, 
although other specialties have also been prescribing this 

device. Psychologists, Licensed Clinical Social Workers, 
psychiatrists, sleep medicine physicians, family practice 
physicians, PM&R clinicians, and neurologists have all 
prescribed NightWare. This paper reports their patients’ 
response to this treatment.

Methods 
From June 2021 to July 2023, 1,131 patients have been 

prescribed NightWare in the DoD. Of these, 983 patients 
received devices supplied by one Durable Medical Equipment 
(DME) provider and were contacted for feedback. The DME 
provider contacted the patients on the following schedule: An 
initial call was placed once the patient received the device; 
follow-up calls were then made weekly for the first 4 weeks 
of treatment, and every 30 days for 5 months thereafter. The 
patients in this study were asked if they 1) had improved sleep 
quality and 2) had resolution or reduction of their nightmares 
to a frequency of <1 time per week after starting NightWare. 
All patients who provided feedback regarding their response 
to treatment were included in this analysis. The patients' 
responses were used to assign each patient a category, using 
the criteria shown in Table 1 below. A positive response was 
recorded if the patient indicated that the treatment device 
prevented or noticeably decreased their nightmares and 
improved sleep quality. A negative response was recorded if 
the patient indicated that the vibrations disturbed their sleep, if 
the device did not prevent nightmares, or if they/their provider 
opted to discontinue use. Some patients reported technical 
problems or user interface issues related to using the device. 
This information was collected and placed into 3 categories: 
training and education issues (e.g., not understanding how to 
set the time on the device), hardware/software problems, and 
problems with the vibrations being too disruptive to sleep or 
not stopping nightmares. All authors reviewed the patient 
categorizations and approved of them to ensure accuracy 
of the scoring. Three hundred fifty-three patients either 
were unable to be contacted for feedback or only reported 
technical issues- (without reporting any qualitative feedback) 
and were therefore omitted from the analysis. (See Figure 

Figure 1: CONSORT Diagram of patient responses.
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1, CONSORT Diagram) The remaining 630 patients were 
included in the study results. The percentage of each category 
of patients was calculated as part of the 630 patients who 
provided adequate feedback for inclusion in the analysis.  

Results 
Patients largely reported a positive response to this 

treatment. Overall, of the 630 patients who provided 
feedback, 468 (68.4%) reported excellent or good response 

to treatment, and 585 of the 630 (92.9%) patients reported 
at least some improvement in sleep and nightmares. (See 
Figure 2, Pie chart) The average age of these 630 patients was 
37.7 (SD 8.2) years and 79% were male. The 585 patients 
that reported a positive response were divided into three 
groups based on the feedback provided. Their results are as 
follows: 139 (22.1%) reported an excellent response, 292 
(46.3%) reported a good response, and 154 (24.4%) reported 
a modestly improved response to treatment with NightWare. 
(Table 1)

Scoring Criteria Scoring Results

Category Criteria Description Qualitative Feedback 
Response n Portion of 

Population

Excellent 
Response 
(Group 1)

•  ≥1 Reference of improved sleep and/or reduction/improvement with 
nightmares

Positive treatment 
response excellent 
response

139 22.1%

•  ≥2 Patient response that the device is working “perfectly", "really 
well", "very well", "great" or "still going well"

•  ≥2 references of the device "working", "receiving benefit", or "doing 
what is supposed to"

•  1 reference of “perfectly", "really well", "very well", "great" or "still 
going well" AND 1 reference of the device "working", "receiving 
benefit", or "doing what is supposed to"

Good 
Response 
(Group 2)

•  ≥2 references of the device working "good" or well"

Positive treatment 
response, good 
response

292 46.3%

•  1 reference of their sleep going "perfectly", "really well", "very well", 
"great" or "still going well"

•  1 reference of the device "working", "receiving benefit", or "doing 
what is supposed to"

•  1 reference of things going "good" or "well" and 1 reference of the 
device working "ok", "fine"

•  1 reference of things going "good" or "well" and data in the portal/
wearing every night/wearing as much as possible

Modest 
Response 
(Group 3)

•  1 reference of the device working "good" or well" Positive treatment 
response, modest 
improvement

154 24.4%
• ≥1 reference(s) of the device working "ok"

Poor 
Response 
(Group 4)

The device wakes the patient and/or the vibrations are too disruptive
Negative treatment 
response, vibrations 
bothersome

22 3.5%

Poor 
Response 
(Group 5)

The device is not working to stop nightmares
Negative treatment 
response, did not stop 
nightmares

16 2.5%

Poor 
Response 
(Group 6)

Patient does not want to wear the watch/advised by a clinician to not 
use it

Negative treatment 
response, does not want 
to use device or was 
advised not use it

7 1.1%

Table 1: Scoring Criteria and Scoring Results
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Forty-five of the 630 patients (7.1%) who provided 
feedback were treatment non-responders. (See Table and 
Figure 2) Only 22/630 (3.5%) reported that the vibrations 
were too bothersome for the device to be effective, 16/630 
(2.5%) reported that the device did not stop their nightmares, 
and 7/630 (1.1%) did not want to use the device or were 
advised to stop using it by their provider.

In this group of 630 patients providing treatment response 
feedback, the majority, 476 (75.6%), did not have technical 
issues related to the device. (See Figure 3, bar graph technical 
problems). Complaints related to training and education (e.g., 
lack of understanding of how to use the device) were the 
most common, accounting for 40% of all issues. Another 
38% of complaints involved hardware or software problems. 

Only 22% of the complaints involved problems with the 
interventions, such as tattoos impeding heart rate detection 
and intervention delivery, or the haptic feedback was 
uncomfortable or disruptive.

Responders to treatment reported fewer issues than 
non-responders. The most common questions/concerns 
of the non-responder group were related to the frequency 
and intensity of the haptic feedback interventions being 
disruptive, reported by 21 of 45 (47%) of all treatment non-
responders. In contrast, only 13 of the 585 (2%) treatment 
responders reported concerns about the disruptiveness of 
the haptic feedback interventions. Overall, only 34 of 630 
(5%) of the patients could not tolerate the haptic feedback 
interventions.

Figure 2: Detailed Patient Feedback Scoring Results. Of the 630 patients who provided feedback about the device and 
their treatment, 22.1% reported having an Excellent Response and more than 90% reported at least some benefit from the 
treatment. The most common cause of a poor response was haptic feedback that was disruptive to their sleep

 
Figure 3: Summary of issues experienced by NightWare users. Of the 630 patients who provided feedback about their 
treatment, 75.6% did not report any issues with the device. Of the 154 patients who did report issues there were 184 unique 
issues reported, of which Training & Education (40.2%) and Software update issues (22.3%) were the most common.
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Discussion
This study captures real-world effectiveness data of 

a novel intervention in over 600 patients with nightmare 
disorders who self-reported the impact of the device on their 
nightmares and sleep quality. Patient selection is essential 
to successful treatment with this therapy, as with other 
therapies. Specifically, because this treatment relies on heart 
rate changes to detect when nightmares are most likely to 
be occurring, we believe that the presence of pronounced 
sympathetic nervous system activation symptoms (i.e., 
palpitations, sweating, awakening with panic attack-like 
symptoms) is an important symptom set to consider for 
patient selection. The percentage of patients that reported 
improved sleep and decreased nightmares is very high 
(92.9%), which we believe reflects good patient selection 
by the clinicians. Most of the patients that reported poor 
response to treatment fell into two categories—the vibrations 
from the device were too bothersome or the vibrations did 
not stop their nightmares. Further improvements to adjust 
the intensity of the vibrations or to lower the threshold for 
intervention may result in increased effectiveness of this 
device. For the 24% of patients that reported a problem, 
very few were related to the haptic feedback interventions, 
and 95% of the problems were resolvable issues (i.e., setting 
the time on the device, resolving software conflicts). In 
addition to randomized trials, it is important to consider 
evidence from other types of research. One strength of this 
study is that the results are generalizable to other patients 
with nightmare disorder or PTSD-associated nightmares. 
[18] This study also avoids the “healthy-volunteer” effect 
that can be a source of bias in randomized clinical trials, and 
it shares some features of pragmatic trials. [19] The device 
manufacturer gave all clinicians who prescribed the device in 
this study some instructions on patient selection. This patient 
selection instruction is easy to disseminate widely in various 
forms, and implementation of this treatment modality can and 
should be accompanied by this information. 

There are some limitations to this study. By their nature, 
retrospective analyses of this type may not be able to access 
data on a representative control group. Further, the patients 
in this study may have been receiving other treatments for 
mental health conditions. However, the close temporal 
relationship between the start of treatment with NightWare 
and the improvement suggests that the device is responsible 
for improving nightmares, rather than attributing such 
improvement to other interventions. Race and ethnicity data 
were not collected from the patients in this analysis, so the 
effect of race and ethnicity on treatment outcomes could not 
be evaluated. 

Treatments for nightmares can be limited by patient and 
health system factors. This wearable non-invasive device 
can help address these gaps in available therapy. Prazosin, 
for example, while effective for some patients, is limited 

by side effects in others. Treatments such as Imagery 
Rehearsal Therapy and Eye Movement Desensitization 
and Rescripting Therapy are limited by the availability of 
qualified therapists and the willingness of patients to engage 
fully in these therapies. In some populations, such as pilots 
and firefighters, the use of medications to treat nightmares 
is limited by work requirements. In contrast, NightWare is a 
low-risk alternative that is simple to use, provides relief from 
nightmares quickly, and can be quickly scaled for widespread 
use with little demand for clinician time. Treatment with 
NightWare to address nightmares allows the clinicians to 
use appointment time to provide the needed PTSD-specific 
therapy that patients require. By treating nightmares, this 
device can improve sleep quality and quantity,[17] which are 
both critical to good mental and physical health. Resolving 
insufficient sleep can help make patients better able to 
participate in other types of therapy for comorbid psychiatric 
disorders because the patients are better able to think clearly 
and have better emotional regulation. [20] This wearable 
treatment satisfies the gaps that exist with current therapies:  
it is readily accessible, is not impacted by provider shortages 
or limits of expertise, and does not have the significant side 
effects that exist with pharmacotherapy. For patients who feel 
that there is a stigma towards seeking care with a behavioral 
healthcare provider, a wearable treatment device may provide 
the privacy that they seek. Future research on this device could 
include evaluating how it performs when used in conjunction 
with medications like prazosin, evaluating how it performs 
in the setting of both treated and untreated obstructive sleep 
apnea, and evaluating the impact of decreasing nightmares 
and improving sleep quality on the success of psychotherapy 
for other symptoms of PTSD.

Conclusion
In conclusion, this large retrospective study evaluated 

the real-world effectiveness of the NightWare device in DoD 
patients. This experience has shown that the device works 
well in decreasing or eliminating nightmares and improving 
sleep quality in appropriately selected patients. Although 
additional well-controlled clinical trials are needed to further 
evaluate this device, similar results can be expected in the 
future. 
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