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First responders are the first to mitigate danger and provide aid in the case of an 
emergency, environmental disaster, structural fire, terrorist attack, or crime. These careers 
carry some of the highest risk and uncertainty, resulting in higher rates of cardiovascular 
disease risk and PTSD than the general population. Interventions that promote improved 
sleep, well-being, and stress management are essential to maintaining long-term physical 
and mental health. Vital Neuro leverages advanced neurofeedback technology to provide 
a highly accessible solution that can be seamlessly integrated into daily life, effectively 
reducing the barriers to seeking help for mental health concerns. In this case study, a 
group of 30 first responders including firefighters, EMS, and law enforcement officers 
engaged in a 6-week intervention integrating the Vital Neuro method into their daily 
routines. While these are preliminary findings, the results indicate a substantial decrease 
in anxiety, depression, stress, and burnout levels, accompanied by notable enhancements 
in sleep quality and overall well-being.
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THE POPULATION OF INTEREST 

As the name implies, first responders are tactical 
professionals who are first on the scene in an 
emergency—including law enforcement officers (LEOs), 
firefighters, emergency medical services (EMS), and 
other rescue medical professionals. 

First responders endure highly physical demands, 
repeated exposures to traumatic events, unpredictable 
and potentially dangerous environments, and the strains 
of shift work1. They are also regularly exposed to traumatic 
critical incidents, thus placing them at a higher risk for 
developing stress-related mental and physical health 
issues than the general population2,3. Chronic stress is 
also associated with higher sympathetic nervous system 
response (flight or fight response) at rest, characterized 
by a low heart rate variability. Research has shown that 
HRV is indirectly correlated to performance on a physical 
performance test, indicating higher stress negatively 
affects job task performance4,5. This routine occupational 
stress when compounded with sleep disturbances 
and healthy coping mechanisms may predict the 
development of post traumatic stress syndrome (PTSD) 
in first responders6 and may influence coping behaviors 
such as alcohol and nicotine use, sleep disturbances, 
and occupational burnout7.

While improving mental health is a priority in this 
particular population, 33% of first responders feel there 
is a stigma to seeking mental health assistance8. LEOs 
cite barriers to utilizing mental health services such as 
negative perceptions, concerns of confidentiality and job 
consequences, and lack of social support for seeking 
help9. When using mental health resources could result 
in a misconstrued perception to their commanding 
officers that they are not ready to return to duty, it may 
be easier to avoid seeking help. However, mental health 
difficulties as a result of trauma-related psychopathology, 
left untreated, are likely to negatively affect quality of life 
and work performance, making strategies for prevention 
crucial10. Previous interventions aimed to improve 
mindfulness have improved self-reported perceived 
stress, resilience, burnout, emotional intelligence and 
regulation, physical health, fatigue, sleep, and anger11. 

In terms of physical health, LEOs show high prevalence 
of metabolic risk factors for cardiovascular disease 
including hypertension, dyslipidemia, and obesity12-14. 

Similar findings are evident in career firefighters with 
higher rates than the general population of metabolic 
syndrome and obesity15,16. One study found 49% of the 
sampled firefighter population did not meet the VO2max 
cutoff point, indicating low cardiorespiratory fitness17. 
Higher BMI and older age is associated with high 
blood pressure, dyslipidemia, and high glucose levels 
in career firefighters18—indicating a need for early and 
sustained interventions to mitigate risks of chronic health 
complications. 

First responders play a vital role in mitigating the effects 
of disasters, violence, and uncertainty in everyday life. 
The demands placed upon this population creates a 
necessity for interventions that facilitate resilience and 
healthy coping mechanisms. 
While exercise on duty may reduce short-term work 
efficiency19,20, Neuroguided Performance Training may 
be a viable and accessible tool for first responders to 
recover and refocus before going out on another call 
and improve overall experiences of relaxation and sleep 
throughout the day. The current case study explores the 
potential benefits of the Vital Neuro method in improving 
mental and physical health in first responders.

VITAL NEURO TECHNOLOGY

Developed by best-in-class technology and based on 
decades of neuroscience research, Vital Neuro hardware 
and software together provides scalable solutions that 
can rewire the brain for optimal performance. The brain 
fluidly adapts based on subtle environmental cues. The 
ability of neural networks of the brain to change through 
growth and reorganization is called neuroplasticity—
and it can be harnessed by the individual through 
neurofeedback, deep meditation, focus, and music. 

Whether the goal is to manage stress and anxiety 
or increase focus and productivity, Vital Neuro’s 
Neuroguided Performance Training leverages real-time 
electroencephalography (EEG) neurofeedback and 
personalized music therapy, to seamlessly shifts the brain 
state. The technology monitors the electrical activity 
of the brain and provides visual cues to improve self-
regulation21. Research suggests that by controlling brain 
waves through neurofeedback, participants can improve 
attention, working memory, and executive function22—
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improving productivity and potentially staving off age-
related cognitive decline. In other words, neurofeedback 
is a way to train your brain for optimal performance. In 
a clinical or laboratory setting EEG and other neural 
measures can be costly and invasive, but the Vital Neuro 
method brings this technology into the real-world using 
comfortable bluetooth headphones. Aimed to improve 
mental, emotional, and physical well-being, Vital Neuro 
helps people live their best life. 

Vital Neuro is a simple yet effective tool that can be 
performed from the privacy of ones’ home—a key feature 
for the First Responder. Mental performance scores are 
confidential and anonymous to an outside user—making 
it easier to improve mental health outcomes without the 
barriers of seeking traditional mental health care. Aimed 
to improve mental, emotional, and physical well-being, 
Vital Neuro helps people live their best life. 

THE STUDY PROTOCOL

The sample included 5 law enforcement officers, 9 
career firefighters, and 17 career firefighter paramedics 
(Mean age=39 years ± 10 years, 7 female and 23 male). 
Close to half of the participants held their position for 
15 years or more, 6 held their position for 6-10 years, 
and 8 were early career first responders with 0-1 (one 
participant) and 2-5 years (7 participants). The sample 
included first responders from across the United States 
including Arizona, Utah, New York, Illinois, Wisconsin, 

Washington, and Colorado. Participants completed 
survey questionnaires prior to starting Vital Neuro 
sessions, at the 3-week mark, and following the 6-week 
intervention. Participants were provided the following 
protocol recommendation: 

Upon Waking 10-20 min Relax

Before Shift 10-20 min Focus

On Breaks 10-20 min Relax

After Shift 10-20 min Relax If overly stressed 
or sleep deprived.

Before Bed 10-20 min Meditate

Keeping the recommendations in mind, participants 
ultimately self-selected the timing, type, and length of 
Vital sessions based on their schedule and preferences. 
No other instructions were provided to change lifestyle 
habits including physical activity, sleep, or nutrition and 
there was no attempt to control for those factors in the 
study design. 

A total of 29 participants participated in the 6-week 
intervention and completed all pre-testing, mid-point, 
and post-testing. The participants engaged in 12, 665 
minutes of Vital Neuro sessions over the 6-week period 
with an average session length of 14 minutes at a time. 
The most popular type or goal of session that the 
participants chose was “Relax”, followed by “Meditate.” 
The pie chart below shows the breakdown by type/goal 
of session participation. 
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 THE OUTCOME MEASURES

Anxiety: Anxiety is a normal human emotion, but in excess, 
it can become pervasive and even take on pathological 
significance as a disorder. At this stage, anxiety can 
interrupt activities of daily living, compromising personal 
and professional life. The Generalized Anxiety Disorder 
scale-7 (GAD-7)* is a seven-item diagnostic tool validated 
in the general population23,24.

Depression: Characterized by a depressed mood or loss 
of interest in activities for long periods of time, depression 
is a common mental disorder that can impact all aspects 
of daily life. Not only is quality of life affected, but 
physical health may be affected. Factors associated with 
depression, like physical inactivity or alcohol dependence, 
may result in an increased risk of cardiovascular disease, 
diabetes, cancer, and other chronic conditions. Given 
the exposure to traumatic critical incidents in first 
responders, it is crucial to understand current mental 
health challenges and effectiveness of interventions. The 
Patient Health Questionnaire-8* is a scale that is valid 
and reliable within the general population25.

Stress: Your body and mind adapt to daily stressors, but 
chronic stress can negatively impact physical and mental 
health. First responders endure high levels of occupational 
stress, making perceived stress a common and effective 
measure to assess effectiveness of an intervention. To 
measure their perception of stress, the Perceived Stress 
Scale (PSS)* was used to understand how unpredictable, 
uncontrollable, and overloaded participants found their 
lives and how Vital Neuro impacted these perceptions26. 

General Well-Being:  Well-being is a state of thriving 
influenced by an individual’s wellness and the 
communities to which they belong. Well-being is an all-
encompassing term including emotional, environmental, 
financial, intellectual, occupational, physical, social, 
and spiritual wellness. The World Health Organization 
Well-Being Index (WHO-5)* is a simple and widely used 
questionnaire measuring subjective psychological well-
being, providing insights into the quality of life of first 
responders and how Vital Neuro plays a role in improving 
well-being27,28.

Scoring: The 5 questions on the WHO-5 result in a total 
raw score ranging from 0 to 25. The raw total is multiplied 
by 4 to give the final score, with 0 representing the worst 

imaginable well-being and 100 representing the best 
imaginable well-being.

Sleep: Adequate rest profoundly impacts your cognition, 
exercise performance, and emotional well-being29-31. 
Sleep loss is also associated with impaired hormone 
regulation, glucose homeostasis, and higher rates of 
obesity–increasing the risk of developing cardiovascular 
disease32-34. Shift work and unpredictable calls is common 
for first responders, impacting circadian rhythms and 
sleep patterns. Any changes brought on by using Vital 
Neuro to aid in sleep was assessed using the Sleep 
Condition Indicator (SCI-8)* scale35. 
 
All responses are totaled on the SCI-8 and higher scores 
indicate better sleep, lower scores indicate poorer sleep 
and/or insomnia. 

Self-Efficacy: Self-efficacy is the belief that one can 
perform a novel or difficult task, or cope with adversity. 
When someone perceives they have high self-efficacy, 
they are more successful in goal setting, persistence 
in face of barriers, and recovery from setbacks36. The 
Generalized Self Efficacy (GSE)* scale assesses a general 
sense of perceived self-efficacy to predict coping with 
daily stressors37. Improved scores in a first responder 
population would indicate more resilience to daily life 
stressors and improved self-confidence.    

The sum of the responses yields a composite score 
between 10 and 40, higher scores indicate better self-
efficacy.

Burnout: Burnout appears to be a global phenomenon of 
occupational stress described as energy depletion due 
to chronic stress, manifesting with feelings of emotional 
and physical exhaustion and cognitive weariness38. 
Similar to traditional stress maladaptation, burnout is 
associated with increased cardiovascular risk factors 
and other physical and mental chronic health issues39. 
The Copenhagen Burnout Inventory (CBI)* was used to 
measure burnout and how Vital Neuro may improve this 
aspect of psychological health40. 

Scores on the CBI are ranked as how often one 
experiences personal, work-related, and client-related 
burnout: 

Post Traumatic Stress Disorder (PTSD): PTSD is a 
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serious mental health disorder that may develop following 
exposure to traumatic life events, significantly impacting 
mental and physical health and reduced quality of life41,42. 
Approximately 3.6% of adults experience PTSD symptoms 
in their lifetime43. However, prevalence of PTSD in first 
responders is significantly and consistently higher—
affecting 20% of the population44. The Primary Care Post-
Traumatic Stress Disorder Screen for the Diagnostic and 
Statistical Manual of Mental Disorders (5th Edition) (PC-
PTSD-5) has excellent diagnostic accuracy for potential 
PTSD cases45,46. 

The 5-item scale is scored 0-5. The threshold for a 
probable case of PTSD is 4 and 5 for male respondents 
and somewhat lower in female respondents.

*Instruments used in this study were strategically and carefully chosen based on 
rigorous reliability and validity testing (including testing for internal consistency, 
test-retest reliability, inter-rater reliability, face validity, content validity, and 
construct validity). Tens of thousands of participants are surveyed across 
multiple studies to ensure the questionnaire is consistently measuring what it is 
purports to measure within a specific population46.

 
STUDY RESULTS

Anxiety: The first responders included in this analysis 
saw a significant reduction in anxiety levels based on the 
GAD-7 scale from baseline to follow-up (p<.001, ηp

2

= 0.37). At baseline, they reported an average of 7.48, 
which reduced to 5.97 at midpoint and further reduced 
to 4.21 following the intervention. The Neuroguided 
Performance Training intervention appeared to reduce 
their anxiety by up to 44%.

Depression: First responders reported a score of 8.28 
at baseline on the PHQ-8. This number lowered to 7.24 
by the midpoint of the intervention—to a score of 7.24—
after using Vital Neuro for three weeks. The significant 
difference occurred between baseline and follow-up, 
when they rated a 5.00 (p<.001, ηp

2 = 0.36), close to a 40% 
reduction in symptoms of depression while performing 
Neuroguided Performance Training.

Stress: First responders reported improved perceived 
stress over the 6-week Vital Neuro intervention. The 
results indicate a 19% reduction in stress level on the PSS 
from 17.32 to 16.61 to 14.04 across baseline, midpoint, and 
follow-up (p=.003, ηp

2 = 0.22). The corresponding non-
parametric Friedman’s test indicated similar differences 

between the median perceived stress reported, 
however it just missed reaching significance. Given the 
unpredictable and dangerous nature of first responders’ 
work, it’s difficult to eliminate stress, however perceived 
stress almost reaching “low stress levels” indicates it may 
be possible to reduce the stress response using Vital 
Neuro. 

General Well-Being: Participants reported well-being 
ratings of 10 at baseline, 13.18, at midpoint, and 14.04 
again at follow-up on the WHO-5 (p<.001, ηp

2 = 0.36). 
The changes from baseline to mid-point and baseline to 
follow-up represent a significant improvement, indicating 
a beneficial effect of Neuroguided Performance Training 
in enhancing overall well-being and quality of life.

Sleep: First responders moderately improved their sleep 
while using Vital Neuro. Starting at 13.14 at baseline then 
increasing to 15.36 at midpoint and again to 16.96 at 
follow-up indicated a significant change from baseline 
to follow-up (p=.002, ηp

2 = 0.20). The Neuroguided 
Performance Training does not solve for constantly 
interrupted shift work, however the higher SCI-8 score 
indicates they did experience better sleep including 
improved: concerns about getting to sleep, remaining 
asleep, sleep quality, daytime personal functioning, 
daytime performance, duration of sleep problems, nights 
per week experiencing a sleep problem, and extent of 
which they are troubled by poor sleep. 

Self-Efficacy: General self-efficacy, or the belief that 
one can accomplish hard things, improved only slightly 
over the intervention. While not a significant change, 
first responders reported a change from 32 to 33 on the 
GSE scale over the six weeks. The corresponding non-
parametric Friedman’s test indicated a change trending 
towards significance. The GSE scale only accounts for 
general feelings of self-efficacy, not considering domain 
work-related self-efficacy which may be higher in first 
responders.

Burnout: First responders experience high levels of 
occupational burnout. On the CBI, participants reported 
personal and work-related burnout at 48 on the CBI prior 
to the intervention. At midpoint, this rating reduced to 
44, and then significantly reduced further to 29 (p<.001, 
ηp

2 = 0.58). The Neuroguided Performance Training with 
Vital Neuro appeared to improve experiences of burnout, 
potentially influencing job satisfaction and psychological 
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stress, particularly in the latter half of the intervention.

PTSD: Post Traumatic Stress Disorder rates can be as 
high as 20% in first responders, suggesting it is a useful 
measure to include when assessing mental health 
interventions and subsequent outcomes. The threshold 
for probable PTSD on the PC-PTSD-5 is 4 and above for 
men, and slightly lower for women. Only 3 participants 
in this analysis ranked above these thresholds for both 
sexes, indicating low levels of PTSD in the sample overall. 
The data indicate a moderate reduction of possible 
symptoms of PTSD (p=.018, ηp

2 = 0.18), particularly 
between baseline and follow-up. Similar findings 
were apparent on the corresponding non-parametric 
Friedman’s test indicating a significant change in median 
ratings of PTSD from baseline to follow-up. 

Note: A repeated-measure analysis of variance (ANOVA) with one within-
subjects factor was performed to measure changes for each outcome across 
three timepoints. There were no confounding variables in the analysis and non-
parametric testing was reported where necessary. A paired t-test and Wilcoxon 
Signed Rank Test was conducted for pre- and post-intervention data analysis. 
Outside of General Self-Efficacy, all results discussed in this whitepaper showed 
statistically significant changes (p<.05) with moderate to large effect sizes between 
baseline and follow-up.   

FACTORS TO CONSIDER

While the study provided preliminary evidence of 
efficacy in using novel Neuroguided Performance 
Training in mental health outcomes and well-being, there 
were some limitations to this study. The study lacked a 
control group nor were other lifestyle factors controlled 
to understand whether the Vital Neuro method was 
the specific variable that caused the change. There are 
challenges inherent to meditation-like interventions such 
as individual differences, placebo effects, and limitations 

in self-report measures. However, this case study lays 
important groundwork in the exploration of Neuroguided 
Performance Training for a variety of mental and physical 
health outcomes. 



First responders are frequently exposed to traumatic critical incidents, sleep-disrupting shift hours, and physically 
demanding tasks—placing them at a higher risk for developing chronic psychophysiological health problems than the 
general population. Interventions to improve psychological well-being and resilience can help to protect the health 
of this high-risk population, improving public safety in the process. In congruence with previous findings, the current 
case study results indicate that a 15-minute daily session of Vital Neuro Neuroguided Performance Training produced 
clinically meaningful improvements in psychological outcomes11, with the potential to create a long-lasting impact on 
both physical and mental health.

First responders consistently step into unpredictable, potentially dangerous, and traumatic environments. While 
PTSD is more common in this population, so are stigmas to seeking mental health help. Vital Neuro’s Neuroguided 
Performance Training provided a non-invasive, private, and effective solution for reducing levels of burnout, 
depression, anxiety, and perceived stress while improving sleep and overall well-being. 

The improvements following the intervention may suggest that the Neuroguided Performance Training can serve as a 
catalyst for adopting other health-promoting behaviors such as regular physical activity, balanced nutrition, or better 
sleep hygiene throughout the day which are essential to improve the risk of cardiovascular disease in this population. 
Furthermore, the mindfulness and focus gained from using the Vital Neuro Method may enhance the relaxation effect 
of health-promoting behaviors, such as improved sleep quality. This makes it a practical solution for individuals in 
the general population seeking to enhance their daily functioning, as well as for specific occupational groups facing 
excessive stress in their work environments.

C O N C L U S I O N S  &
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First Responders Case Study  |  09



First Responders Case Study  |  10

1. Boland LL, Kinzy TG, Myers RN, et al. Burnout and Exposure to Critical Inci-
dents in a Cohort of Emergency Medical Services Workers from Minnesota. 
West J Emerg Med. Nov 2018;19(6):987-995. doi:10.5811/westjem.8.39034

2. Wild J, El-Salahi S, Esposti MD. The Effectiveness of Interventions Aimed 
at Improving Well-Being and Resilience to Stress in First Responders. Euro-
pean Psychologist. 2020/10/01 2020;25(4):252-271. doi:10.1027/1016-9040/
a000402

3. Benedek DM, Fullerton C, Ursano RJ. First Responders: Mental Health 
Consequences of Natural and Human-Made Disasters for Public Health 
and Public Safety Workers. Annual Review of Public Health. 2007/04/01 
2007;28(1):55-68. doi:10.1146/annurev.publhealth.28.021406.144037

4. Tomes C, Schram B, Orr R. Relationships Between Heart Rate Vari-
ability, Occupational Performance, and Fitness for Tactical Personnel: A 
Systematic Review. Front Public Health. 2020;8:583336. doi:10.3389/
fpubh.2020.583336

5. Kemp AH, Quintana DS. The relationship between mental and physical 
health: Insights from the study of heart rate variability. International Journal 
of Psychophysiology. 2013/09/01/ 2013;89(3):288-296. doi:https://doi.
org/10.1016/j.ijpsycho.2013.06.018

6. Marmar CR, McCaslin SE, Metzler TJ, et al. Predictors of Posttraumatic 
Stress in Police and Other First Responders. https://doi.org/10.1196/an-
nals.1364.001. Annals of the New York Academy of Sciences. 2006/07/01 
2006;1071(1):1-18. doi:https://doi.org/10.1196/annals.1364.001

7. Donnelly E. Work-Related Stress and Posttraumatic Stress in Emergency 
Medical Services. Prehospital Emergency Care. 2012/01/01 2012;16(1):76-85. 
doi:10.3109/10903127.2011.621044

8. Haugen PT, McCrillis AM, Smid GE, Nijdam MJ. Mental health stigma and 
barriers to mental health care for first responders: A systematic review and 
meta-analysis. Journal of Psychiatric Research. 2017/11/01/ 2017;94:218-229. 
doi:https://doi.org/10.1016/j.jpsychires.2017.08.001

9. Richards NK, Suarez EB, Arocha JF. Law Enforcement Officers’ Barriers to 
Seeking Mental Health Services: a Scoping Review. Journal of Police and 
Criminal Psychology. 2021/09/01 2021;36(3):351-359. doi:10.1007/s11896-021-
09454-x

10. Kleim B, Westphal M. Mental Health in First Responders: A Review and 
Recommendation for Prevention and Intervention Strategies. Traumatology. 
2011/12/01 2011;17(4):17-24. doi:10.1177/1534765611429079

11. Christopher MS, Goerling RJ, Rogers BS, et al. A Pilot Study Evaluating the 
Effectiveness of a Mindfulness-Based Intervention on Cortisol Awakening 
Response and Health Outcomes among Law Enforcement Officers. Journal 
of Police and Criminal Psychology. 2016/03/01 2016;31(1):15-28. doi:10.1007/
s11896-015-9161-x

12. Zimmerman FH. Cardiovascular Disease and Risk Factors in Law Enforce-
ment Personnel: A Comprehensive Review. Cardiology in Review. 2012;20(4)

13. Yoo H, Franke WD. Sleep Habits, Mental Health, and the Metabolic 
Syndrome in Law Enforcement Officers. Journal of Occupational and Envi-
ronmental Medicine. 2013;55(1):99-103. 

14. Franke WD, Kohut ML, Russell DW, Yoo HL, Ekkekakis P, Ramey SP. Is 
Job-Related Stress the Link Between Cardiovascular Disease and the Law 
Enforcement Profession? Journal of Occupational and Environmental Medi-
cine. 2010;52(5):561-565. 

15. Poston WS, Haddock CK, Jahnke SA, Jitnarin N, Tuley BC, Kales SN. The 
prevalence of overweight, obesity, and substandard fitness in a popula-
tion-based firefighter cohort. J Occup Environ Med. Mar 2011;53(3):266-73. 
doi:10.1097/JOM.0b013e31820af362

16. Smith DL, Fehling PC, Frisch A, Haller JM, Winke M, Dailey MW. The Prev-
alence of Cardiovascular Disease Risk Factors and Obesity in Firefighters. 
Journal of Obesity. 2012/07/22 2012;2012:908267. doi:10.1155/2012/908267

17. Li K, Lipsey T, Leach HJ, Nelson TL. Cardiac health and fitness of Colo-
rado male/female firefighters. Occupational Medicine. 2017;67(4):268-273. 
doi:10.1093/occmed/kqx033

18. Bode ED, Mathias KC, Stewart DF, Moffatt SM, Jack K, Smith DL. Cardio-
vascular Disease Risk Factors by BMI and Age in United States Firefighters. 
https://doi.org/10.1002/oby.23175. Obesity. 2021/07/01 2021;29(7):1186-1194. 
doi:https://doi.org/10.1002/oby.23175

19. Dennison KJ, Mullineaux DR, Yates JW, Abel MG. The Effect of Fatigue 
and Training Status on Firefighter Performance. The Journal of Strength & 
Conditioning Research. 2012;26(4)

20. Mason MR, Heebner NR, Abt JP, et al. The Acute Effect of High-Intensity 
Resistance Training on Subsequent Firefighter Performance. Journal of 
strength and conditioning research. Jul 1 2023;37(7):1507-1514. doi:10.1519/
jsc.0000000000004417

21. Sitaram R, Ros T, Stoeckel L, et al. Closed-loop brain training: the science 
of neurofeedback. Nature Reviews Neuroscience. 2017/02/01 2017;18(2):86-
100. doi:10.1038/nrn.2016.164

22. Wang J-R, Hsieh S. Neurofeedback training improves attention and 
working memory performance. Clinical Neurophysiology. 2013/12/01/ 
2013;124(12):2406-2420. doi:https://doi.org/10.1016/j.clinph.2013.05.020

23. Sapra A, Bhandari P, Sharma S, Chanpura T, Lopp L. Using Generalized 
Anxiety Disorder-2 (GAD-2) and GAD-7 in a Primary Care Setting. Cureus. 
May 21 2020;12(5):e8224. doi:10.7759/cureus.8224

24. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for as-
sessing generalized anxiety disorder: the GAD-7. Arch Intern Med. May 22 
2006;166(10):1092-7. doi:10.1001/archinte.166.10.1092

25. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depres-
sion severity measure. J Gen Intern Med. Sep 2001;16(9):606-13. doi:10.1046/
j.1525-1497.2001.016009606.x

REFERENCES



26. Cohen S, Kamarck T, Mermelstein R. A Global Measure of Perceived 
Stress. Journal of Health and Social Behavior. 1983;24(4):385-396. 
doi:10.2307/2136404

27. World Health Organization. Regional Office for E. Wellbeing measures 
in primary health care/the DepCare Project: report on a WHO meeting: 
Stockholm, Sweden, 12–13 February 1998. 1998. 1998. https://apps.who.int/
iris/handle/10665/349766

28. Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 Well-Be-
ing Index: a systematic review of the literature. Psychother Psychosom. 
2015;84(3):167-76. doi:10.1159/000376585

29. Belenky G, Wesensten NJ, Thorne DR, et al. Patterns of performance 
degradation and restoration during sleep restriction and subsequent 
recovery: a sleep dose-response study. J Sleep Res. Mar 2003;12(1):1-12. 
doi:10.1046/j.1365-2869.2003.00337.x

30. Neil PW, Shona LH, Charli S, et al. Sleep and the athlete: narrative review 
and 2021 expert consensus recommendations. British Journal of Sports 
Medicine. 2021;55(7):356. doi:10.1136/bjsports-2020-102025

31. Haack M, Mullington JM. Sustained sleep restriction reduces emotional 
and physical well-being. Pain. Dec 15 2005;119(1-3):56-64. doi:10.1016/j.
pain.2005.09.011

32. Van Cauter E, Holmback U, Knutson K, et al. Impact of sleep and sleep 
loss on neuroendocrine and metabolic function. Horm Res. 2007;67 Suppl 
1:2-9. doi:10.1159/000097543

33. Morselli L, Leproult R, Balbo M, Spiegel K. Role of sleep duration in the 
regulation of glucose metabolism and appetite. Best Pract Res Clin Endocri-
nol Metab. Oct 2010;24(5):687-702. doi:10.1016/j.beem.2010.07.005

34. Beccuti G, Pannain S. Sleep and obesity. Curr Opin Clin Nutr Metab 
Care. Jul 2011;14(4):402-12. doi:10.1097/MCO.0b013e3283479109

35. Colin AE, Simon DK, Peter H, Maria G, Leanne F, John C. The Sleep Con-
dition Indicator: a clinical screening tool to evaluate insomnia disorder. BMJ 
Open. 2014;4(3):e004183. doi:10.1136/bmjopen-2013-004183

36. Bandura A. Self-efficacy: Toward a unifying theory of behavioral change. 
Psychological Review. 1977;84:191-215. doi:10.1037/0033-295X.84.2.191

37. Schwarzer R, Jerusalem M. Generalized self-efficacy scale. J Weinman, 
S Wright, & M Johnston, Measures in health psychology: A user’s portfolio 
Causal and control beliefs. 1995;35:37. 

38. Schaufeli WB, Leiter MP, Maslach C. Burnout: 35 years of research 
and practice. Career Development International. 2009;14(3):204-220. 
doi:10.1108/13620430910966406

39. Melamed S, Ugarten U, Shirom A, Kahana L, Lerman Y, Froom P. Chronic 
burnout, somatic arousal and elevated salivary cortisol levels. Journal of 
Psychosomatic Research. 1999/06/01/ 1999;46(6):591-598. doi:https://doi.
org/10.1016/S0022-3999(99)00007-0

40. Papaefstathiou E, Tsounis A, Malliarou M, Sarafis P. Translation and 
validation of the Copenhagen Burnout Inventory amongst Greek doctors. 
Health Psychol Res. Mar 11 2019;7(1):7678. doi:10.4081/hpr.2019.7678

41. Schnurr PP, Lunney CA, Bovin MJ, Marx BP. Posttraumatic stress disorder 
and quality of life: Extension of findings to veterans of the wars in Iraq and 
Afghanistan. Clinical Psychology Review. 2009/12/01/ 2009;29(8):727-735. 
doi:https://doi.org/10.1016/j.cpr.2009.08.006

42. Kubzansky LD, Koenen KC, Spiro A, III, Vokonas PS, Sparrow D. Pro-
spective Study of Posttraumatic Stress Disorder Symptoms and Coronary 
Heart Disease in the Normative Aging Study. Archives of General Psychiatry. 
2007;64(1):109-116. doi:10.1001/archpsyc.64.1.109

43. Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, 
severity, and comorbidity of 12-month DSM-IV disorders in the National Co-
morbidity Survey Replication. Arch Gen Psychiatry. Jun 2005;62(6):617-27. 
doi:10.1001/archpsyc.62.6.617

44. Sterud T, Ekeberg Ø, Hem E. Health status in the ambulance services: a 
systematic review. BMC Health Serv Res. Jul 3 2006;6:82. doi:10.1186/1472-
6963-6-82

45. Prins A, Bovin MJ, Smolenski DJ, et al. The Primary Care PTSD Screen 
for DSM-5 (PC-PTSD-5): Development and Evaluation Within a Veteran 
Primary Care Sample. J Gen Intern Med. Oct 2016;31(10):1206-11. doi:10.1007/
s11606-016-3703-5

46. Bovin MJ, Kimerling R, Weathers FW, et al. Diagnostic Accuracy and 
Acceptability of the Primary Care Posttraumatic Stress Disorder Screen 
for the Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition) 
Among US Veterans. JAMA Network Open. 2021;4(2):e2036733-e2036733. 
doi:10.1001/jamanetworkopen.2020.36733

47. Tsang S, Royse CF, Terkawi AS. Guidelines for developing, translating, 
and validating a questionnaire in perioperative and pain medicine. Saudi J 
Anaesth. May 2017;11(Suppl 1):S80-s89. doi:10.4103/sja.SJA_203_17



C A S E  S T U D Y
A Six-Week Neuroguided Performance Training Intervention 
Monitoring Mental and Emotional Well-Being Outcomes in 

Flight Attendants Using the Vital Neuro Headphones

White Paper by Susie Reiner, PhD, ACSM-EP, CSCS



The Population of Interest 
   
Vital Neuro Technology 

The Study Protocol 
    
The Outcome Measures 
  
Results   
    
Conclusion  
     
References 

C O N T E N T S

04

04

05

06

07

09

10
   



Flight attendants face inordinate levels of occupational stress, abnormal work hours, and 
interrupted sleep patterns—increasing their risk of developing chronic mental and physical 
health issues. Vital Neuro provides a highly accessible means of stress management using 
advanced neurofeedback technology. In this case study, 30 flight attendants participated 
in a 6-week intervention using Neuroguided Performance Training within their everyday 
life. Results suggest that the use of Vital Neuro significantly reduced levels of anxiety, 
depression, stress, and burnout while improving general well-being, sleep, and self-
efficacy. While the study was uncontrolled in several ways, the trend towards improved 
mental health was clear through the use of Vital Neuro and the behaviors and habits it may 
influence in an individual’s daily life. 
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THE POPULATION OF INTEREST 

Flight attendants (FAs) are an occupational cohort that 
is widely understudied, despite facing unique adverse 
job-related stressors. FAs are consistently exposed 
to circadian rhythm disruption due to night shift work 
and frequently crossing time zones, high levels of 
occupational noise, heavy physical and emotional job 
demands, and verbal and sexual harassment1-4. In addition, 
FAs experience an increased exposure to illness, sleep 
deprivation, prolonged time within a confined space, and 
time away from friends and family, compromising FAs 
overall physical and mental health. 

In a study of over 5,000 FAs published in BMC Public 
Health, researchers reported an increased prevalence 
of adverse sleep and mental health outcomes among 
flight crew when compared to the general population1. 
FAs with more years of experience on a flight crew were 
more likely to experience anxiety, depression, sleep 
disorders, and alcohol abuse. FAs also reported work-
related disruptions to both meal timing and availability 
of nutritious food, which could potentially impact multiple 
health outcomes as well. 

Identifying and participating in healthy coping 
mechanisms for the stresses of a flight crew is crucial 
in improving psychological outcomes. Neuroguided 
Performance Training using Vital provides a time-efficient, 
affordable, and accessible means to effectively manage 
stress and anxiety within the FA population. 

VITAL NEURO TECHNOLOGY

Developed by best-in-class technology and based on 
decades of neuroscience research, Vital Neuro hardware 
and software together provides scalable solutions that can 
rewire the brain for optimal performance. The brain fluidly 
adapts based on subtle environmental cues. The ability 
of neural networks of the brain to change through growth 
and reorganization is called neuroplasticity—and it can 
be harnessed by the individual through neurofeedback, 
deep meditation, focus, and personalized music. 

Whether the goal is to manage stress and anxiety 
or increase focus and productivity, Vital Neuro’s 

Neuroguided Performance Training leverages real-
time electroencephalography (EEG) neurofeedback 
and personalized music, to seamlessly shift the brain 
state. The technology monitors the electrical activity 
of the brain and provides visual cues to improve self-
regulation5. Research suggests that by controlling brain 
waves through neurofeedback, participants can improve 
attention, working memory, and executive function6—
improving productivity and potentially staving off age-
related cognitive decline. In other words, neurofeedback 
is a way to train your brain for optimal performance. In 
a clinical or laboratory setting EEG and other neural 
measures can be costly and invasive, but the Vital 
Neuro headphones bring this technology into the real-
world using comfortable wireless headphones. Aimed to 
improve mental, emotional, and physical well-being, Vital 
Neuro helps people live their best life. 

THE STUDY PROTOCOL

The sample included 30 flight attendants that flew at 
least 10 days per month on two major airlines. Participants 
completed survey questionnaires prior to starting Vital 
Neuro sessions, at the 3-week mark, and following the 
6-week intervention. Participants were provided the 
following protocol recommendation:

Flight Attendant Case Study  |  04



Upon Waking 10-20 min Relax (Air)

Before Shift 10-20 min Focus (Awaken)

On Breaks 10-20 min Relax (Air)

After Shift 10-20 min Relax (If overly 
stressed or sleep deprived)

Before Bed 10-20 min Meditate (Transcend)

However, the participants self-selected the timing, type, 
and length of Vital sessions based on their schedule 
and preferences. No other instructions were provided 
to change lifestyle habits including physical activity, 
sleep, or nutrition and there was no attempt by study 
researchers to control for those factors. 

A total of 18 participants participated in the 6-week 
intervention and completed all pre-testing, mid-point, and 
post-testing. The participants engaged in 13,750 minutes 
of Vital Neuro sessions over the 6-week period with an 
average session length of 15 minutes at a time. The most 
popular type or goal of session that the participants chose 
was “Relax.” The pie chart below shows the breakdown 
by type/goal of session participation. 

THE OUTCOME MEASURES

Anxiety: Anxiety is a normal human emotion, but in excess, 
it can become pervasive and even take on pathological 
significance as a disorder. At this stage, anxiety can 
interrupt activities of daily living, compromising personal 
and professional life. The Generalized Anxiety Disorder 
scale-7 (GAD-7)* is a seven-item diagnostic tool validated 

in the general population7,8. 

The following cut-offs correlate with level of anxiety 
severity on the GAD-7:
Score 0-4: Minimal Anxiety
Score 5-9: Mild Anxiety
Score 10-14: Moderate Anxiety
Score greater than 15: Severe Anxiety

Depression: Characterized by a depressed mood or 
loss of pleasure or interest in activities for long periods 
of time, depression is a common mental disorder that 
can impact all aspects of daily life. Not only is quality 
of life affected, but physical health may be affected. 
Factors associated with depression, like physical 
inactivity or alcohol dependence, may result in an 
increased risk of cardiovascular disease, diabetes, 
cancer, and other chronic conditions. Screening for 
depression or depressive symptoms in occupations that 
may be vulnerable to the disorder, like FAs, is crucial 
to understand current mental health challenges and 
effectiveness of interventions meant to improve mental 
health. The Patient Health Questionnaire-8* is a scale 
that is valid and reliable within the general population9.

The following PHQ-8 Score is associated with Depression 
Severity:

Score 0-4: None-minimal
Score 5-9: Mild
Score 10-14: Moderate 
Score 15-19: Moderately Severe
Score 20-27: Severe 

Stress: Your body and mind adapt to daily stressors, 
but when these stressors are constant, chronic stress 
can negatively impact your physical and mental health. 
FAs face an inordinate amount of stress within their 
occupation, making stress management a priority. To 
measure their perception of stress, the Perceived Stress 
Scale (PSS)* was used to understand how unpredictable, 
uncontrollable, and overloaded participants found their 
lives and how Vital Neuro impacted these perceptions10.

Scores on the PSS are totaled with the following criteria: 
0-13: low stress 
14-26 : moderate stress
27-40: high perceived stress
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General Well-Being: Well-being is a state of thriving 
influenced by an individual’s wellness and the 
communities to which they belong. Well-being is an all-
encompassing term including emotional, environmental, 
financial, intellectual, occupational, physical, social, 
and spiritual wellness. The World Health Organization 
Well-Being Index (WHO-5)* is a simple and widely used 
questionnaire measuring subjective psychological well-
being, providing insights into the quality of life of FAs and 
how Vital Neuro plays a role in improving well-being11,12.

Scoring: The 5 questions on the WHO-5 result in a total 
raw score ranging from 0 to 25. The raw total is multiplied 
by 4 to give the final score, with 0 representing the worst 
imaginable well-being and 100 representing the best 
imaginable well-being.

Sleep: Adequate rest profoundly impacts your cognition, 
exercise performance, and emotional well-being13-15. 
Sleep loss is also associated with impaired hormone 
regulation, glucose homeostasis, and higher rates of 
obesity–increasing the risk of developing cardiovascular 
disease16-18. As FAs circadian rhythms are consistently 
interrupted with abnormal work hours, finding ways to 
improve sleep is crucial. Any changes brought on by 
using Vital Neuro to aid in sleep was assessed using the 
Sleep Condition Indicator (SCI-8)* scale19. 

All responses are totaled on the SCI-8 and higher scores 
indicate better sleep, lower scores indicate poorer sleep 
and/or insomnia. 

Self-Efficacy: Self-efficacy is the belief that one can 
perform a novel or difficult tasks, or cope with adversity. 
When someone perceives they have high self-efficacy, 
they are more successful in goal setting, persistence 
in face of barriers, and recovery from setbacks20. The 
Generalized Self Efficacy (GSE)* scale assesses a general 
sense of perceived self-efficacy to predict coping with 
daily stressors21. If FAs improve self-efficacy with the 
use of Vital Neuro, they can experience more resilience 
to daily hassles and have a stronger sense of self and 
confidence in their actions.  

The sum of the responses yields a composite score 
between 10 and 40, higher scores indicate better self-
efficacy.

Burnout: Based on the literature, burnout appears to be 

a global phenomenon of occupational stress described 
as energy depletion due to chronic stress, manifesting 
with feelings of emotional and physical exhaustion 
and cognitive weariness22. Similar to traditional stress 
maladaptation, burnout is associated with increased 
cardiovascular risk factors and other physical and mental 
chronic health issues23. The Copenhagen Burnout 
Inventory (CBI)* was used to measure burnout within the 
FA population24.

Scores on the CBI are ranked as how often one 
experiences personal, work-related, and client-related 
burnout: 

100: always
75: often
50: sometimes
25: seldom 
0: never 

*Instruments used in this study were strategically and carefully chosen based on 
rigorous reliability and validity testing (including testing for internal consistency, 
test-retest reliability, inter-rater reliability, face validity, content validity, and 
construct validity). Tens of thousands of participants are surveyed across 
multiple studies to ensure the questionnaire is consistently measuring what it 
purports to measure within a specific population25. 

 
STUDY RESULTS

Anxiety: At baseline, the FAs scored a 9.5 on the GAD-7 
scale, rating as mild to moderate anxiety. A score of 8 
or above on this scale is normally categorized as a case 
of generalized anxiety disorder. At midpoint, this number 
came down to 4.9 (rated as mild anxiety) and at the end of 
the intervention, they scored a 3.9, reaching the minimal 
anxiety threshold. Based on the survey results, the FAs 
felt less nervous, anxious, restless, worried, and irritable 
after completing the Vital Neuro intervention, effectively 
improving their state of mind, and reducing their chances 
overall of having generalized anxiety disorder by close 
to 60-percent.  

Depression: At the start of the study, FAs scored an 11 
on the PHQ-8 scale on average, falling into moderate 
severity of depression. When a participant scores 
above 10 on the PHQ-8, a treatment plan including 
counseling and/or pharmacotherapy is recommended. 
At the midpoint of the study however, this number fell 
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to 6 (mild) and following the intervention, their scores 
fell to 4 (none/minimal). FAs saw a dramatic 59.1-percent 
reduction in depressive symptoms including little interest 
in doing things, feeling hopeless or bad about oneself, 
trouble sleeping, low energy levels, poor nutritional 
habits, trouble concentrating, or having thoughts of 
hurting oneself. It appears that Vital Neuro is a powerful 
tool in improving mental health and within this cohort, 
potentially eliminating a clinical diagnosis for depression.

Stress: Prior to the Vital Neuro intervention, FAs rated 
their stress at a 20 on the PSS composite score. At 
midpoint, this number came down to 15 and at the end of 
the intervention, it fell to 14. While all three checkpoints 
fall into the “moderate” stress level on the PSS, the 
change was significant and came close to the cut-off for 
low stress levels. FAs experienced more control in their 
everyday lives, felt they could cope better with what 
came their way, and experienced less overall stress. 
With a high-stress occupation and conditions, moving 
closer to low stress levels is a feat for lasting mental and 
physical health.

General Well-Being: The FAs in this case study saw an 
improvement in well-being from a score of 46 at the 
start of the study and increasing close to 10 points to 55 
following the 6-week intervention. An indicator of quality 
of life and overall wellness, the positive changes shown 
on the WHO-5 suggests Neuroguided Performance 
Training enhances different dimensions of wellness. 

Sleep: Self-reported sleep improved over the course of 
the intervention. At baseline, FAs scored 13 on the SCI-8, 
at midline this rose to 17, and at the concluding follow-up, 
it rose again to 19. A higher SCI-8 score indicates better 
sleep patterns including improving the following factors: 
concerns about getting to sleep, remaining asleep, 
sleep quality, daytime personal functioning, daytime 
performance, duration of sleep problem, nights per week 
experiencing a sleep problem, and extent of which they 
are troubled by poor sleep. Utilizing Vital Neuro regularly 
appeared to boost the participants’ restful sleep, and 
in turn potentially any physiological or psychological 
system affected by sleep in the human body.

Self-Efficacy: Self-efficacy, or the belief that one can 
accomplish hard things, improved over the intervention. 
While the scores on the GSE scale only increased from 
30, to 32, to 33, the change from 30 to 33 from baseline 

to follow-up is a statistically significant and meaningful 
change, meaning the FAs most likely experienced a 
boost in self-confidence and fervor for challenge after 
completing the six-week Neuroguided Performance 
Training.  

Burnout: FAs are susceptible to occupational burnout 
due to difficult work hours and conditions while dealing 
with stressful situations and passengers. At the start of 
the intervention, results on the CBI indicate that FAs 
experience burnout somewhere between “sometimes” 
and “often” (mean average = 59), after participating in 
three weeks of Vital Neuro sessions, this rating came 
closer to “sometimes” (mean average = 51) and at the 
completion of the intervention, fell to between “seldom” 
to “sometimes” (mean average = 48). FAs reduced their 
levels of burnout, and in turn improving psychological 
stress levels and perhaps better job satisfaction by 
participating in Neuroguided Performance Training.  

*A repeated-measure analysis of variance (ANOVA) with one within-subjects factor 
was performed to measure changes for each outcome across three timepoints. The 
results discussed in this whitepaper showed statistically significant changes (p<.05) 
with large effect sizes between baseline and follow-up.   

Flight Attendant Results 
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While the study provided preliminary evidence of 
efficacy in using novel Neuroguided Performance 
Training in mental health outcomes and well-being, there 
were some limitations to this study. The study lacked a 
control group nor were other lifestyle factors controlled 
to understand whether the Vital Neuro intervention was 
the specific variable that caused the change. There are 
challenges inherent to meditation-like interventions such 
as individual differences, placebo effects, and limitations 
in self-report measures. However, this case study lays 
important groundwork in the exploration of Neuroguided 
Performance Training for a variety of mental and physical 
health outcomes. 

FACTORS TO CONSIDER



Flight attendants face inordinate levels of occupational stress that can compromise physical 
and mental health with literature citing higher levels of depression and anxiety compared to 
the general population. Flight attendants that do not participate in feasible and accessible 
coping mechanisms for stress management may experience an increasingly poor quality of 
life, ultimately leading to a lack of emotional regulation, low productivity, burnout, and even 
chronic health issues. Vital Neuro provided meaningful changes in the flight attendants’ 
experience of depression, anxiety, stress, and burnout while improving subjective well-
being, self-efficacy, and sleep. 

Future research will explore the mechanism behind these changes given the integrated 
nature of psychology and stress. For example, improved self-efficacy may in fact facilitate 
other healthy behaviors, like physical activity or nutrition, throughout the day which could 
explain the changes in other variables. Neuroguided Performance Training, with as short 
as a 15-minute session a day, can make a lasting impact in physiological and psychological 
well-being making it a viable solution for members of the general population to function 
better in their daily lives and for specific occupational groups facing undue stress at work.
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Nurses are exposed to excessive levels of occupational stress, emotional distress, 
and disrupted sleep patterns. Over several years and compounded with the COVID-19 
pandemic, they can potentially face an increased susceptibility to chronic mental and 
physical health issues. To address this challenge, Vital Neuro presents a highly accessible 
stress management solution that leverages advanced neurofeedback technology. In this 
case study, a group of 30 nurses engaged in a 6-week intervention integrating the Vital 
Neuro method into their daily routines. The results demonstrate a substantial decrease in 
anxiety, depression, stress, and burnout levels, accompanied by notable enhancements 
in overall well-being, sleep quality, and potentially self-efficacy. Although the study lacked 
certain control measures, the consistent evidence of improved mental health outcomes 
through the utilization of Vital Neuro, as well as its potential impact on an individual’s daily 
behaviors and habits, was evident.
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THE POPULATION OF INTEREST 

There are over six million nurses in the United States 
workforce, making up 30 percent of hospital employees 
nationwide according to the U.S. Bureau of Labor 
Statistics. Nurses play a critical role in disease treatment 
and preventative health promotion, but as healthcare 
systems have grown, so have the workload demands 
placed on front-line workers. While there were mounting 
concerns of the well-being of nurses prior to 2020, front-
line healthcare workers faced an unprecedented number 
of patients during the COVID-19 pandemic, subjecting 
them to individual and organizational stressors that 
adversely affected their long-term mental and physical 
health. Studies show 45 percent of nurses reported high 
levels of stress, 25 percent experience symptoms of 
anxiety and depression, and 22 percent are dealing with 
post-traumatic stress disorder1,2.

Given the occupational demands placed on the nurse 
population, burnout, reduced job satisfaction, and leaving 
the profession completely is commonplace. In a study 
published in JAMA of over 50,000 nurses, researchers 
found 31 percent of nurses experienced burnout and 
those who worked in a hospital setting were twice as 
likely to leave their job over those in a clinic3.  

Nurses also experience frequent disruptions to their 
circadian rhythms with shift work, particularly working 
night shifts. This work schedule contributes to “shift 
work disorder” associated with increased fatigue, higher 
levels of anxiety and depression, reduced productivity 
and job satisfaction, and increased risk of cardiovascular 
disease4,5.  

Reducing stress, anxiety, depression, and burnout 
levels for nurses is imperative to improve quality of 
life and long-term physical health outcomes. Not only 
will a stress-reduction intervention impact the well-
being of this heavily burdened community, but when 
job satisfaction and concentration increases, patient 
care and patient outcomes also improve. Neuroguided 
Performance Training using the Vital Neuro method 
provides a time-efficient and highly accessible way to 
manage the stress and well-being in front-line healthcare 
workers. The following case study will explore the impact 
of Neuroguided Performance Training in psychological 
well-being of nurses over a six-week intervention. 

VITAL NEURO TECHNOLOGY

Developed by best-in-class technology and based on 
decades of neuroscience research, Vital Neuro hardware 
and software together provides scalable solutions that can 
rewire the brain for optimal performance. The brain fluidly 
adapts based on subtle environmental cues. The ability 
of neural networks of the brain to change through growth 
and reorganization is called neuroplasticity—and it can 
be harnessed by the individual through neurofeedback, 
deep meditation, focus, and personalized music. 

Whether the goal is to manage stress and anxiety 
or increase focus and productivity, Vital Neuro’s 
Neuroguided Performance Training leverages real-time 
electroencephalography (EEG) neurofeedback and 
personalized music, to seamlessly shift the brain state. 
The technology monitors the electrical activity of the 
brain and provides auditory and visual cues to improve 

self-regulation5. Research suggests that by controlling 
brain waves through neurofeedback, participants can 
improve stress regulation, attention, working memory, 
and executive function6—improving productivity and 
potentially staving off age-related cognitive decline. 
In other words, neurofeedback is a way to train your 
brain for optimal performance. In a clinical or laboratory 
setting EEG and other neural measures can be costly 
and invasive, but the Vital Neuro brain monitoring 
headphones bring this technology into the real-world 
using comfortable wireless headphones. Aimed to 
improve mental, emotional, and physical well-being, Vital 
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Neuro helps people live their best life. 

THE STUDY PROTOCOL

The sample included 30 full-time nurses working in 
various medical settings. Participants completed survey 
questionnaires prior to starting Vital Neuro sessions, at 
the 3-week mark, and following the 6-week intervention. 
Participants were provided the following protocol 
recommendation: 

Upon Waking 10-20 min Relax

Before Shift 10-20 min Focus

On Breaks 10-20 min Relax

After Shift 10-20 min Relax

Before Bed 10-20 min Meditate

Keeping the recommendations in mind, participants 
ultimately self-selected the timing, type, and length of 
Vital sessions based on their schedule and preferences. 
No other instructions were provided to change lifestyle 
habits including physical activity, sleep, or nutrition and 
there was no attempt to control for those factors in the 
study design. 

A total of 21 participants participated in the 6-week 
intervention and completed all pre-testing, mid-point, 
and post-testing. The participants engaged in 9,650 
minutes of Vital Neuro sessions over the 6-week period 
with an average session length of 14 minutes, completing 
8,300 minutes. The most popular type of session that the 
participants chose was “Relax”, followed by “Meditate.” 
The pie chart below shows the breakdown by type of 
session participation.

THE OUTCOME MEASURES

Anxiety: Anxiety is a normal human emotion, but in excess, 
it can become pervasive and even take on pathological 
significance as a disorder. At this stage, anxiety can 
interrupt activities of daily living, compromising personal 
and professional life. The Generalized Anxiety Disorder 7 
(GAD-7)* is a seven-item diagnostic tool validated in the 
general population8,9.

The following cut-offs correlate with level of anxiety 
severity on the GAD-7:
Score 0-4: Minimal Anxiety
Score 5-9: Mild Anxiety
Score 10-14: Moderate Anxiety
Score greater than 15: Severe Anxiety

Depression: Characterized by a depressed mood, 
energy level,  or loss of interest in activities for long 
periods of time, depression is a common mental disorder 
that can impact all aspects of daily life. Not only is quality 
of life affected, but physical health may be affected. 
Factors associated with depression, like physical 
inactivity, isolation,  or alcohol dependence, may result 
in an increased risk of cardiovascular disease, diabetes, 
cancer, and other chronic conditions. Given the emotional 
load of the nursing occupation, screening for depression 
or depressive symptoms is crucial to understand 
current mental health challenges and effectiveness 
of interventions. The Patient Health Questionnaire-8* 
is a scale that is valid and reliable within the general 
population10.

The following PHQ-8 Score is associated with Depression 
Severity:
Score 0-4: None-minimal
Score 5-9: Mild
Score 10-14: Moderate 
Score 15-19: Moderately Severe
Score 20-27: Severe 
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Stress: Your body and mind adapt to daily stressors, but 
when these stressors are constant as they are in nursing, 
chronic stress can negatively impact your physical and 
mental health. Compounded with the stress of caring for 
patients with COVID-19 and organizational limitations, 
understanding how an intervention improves the 
perception of stress is vital. To measure their perception 
of stress, the Perceived Stress Scale-10 (PSS-10)* was 
used to understand how unpredictable, uncontrollable, 
and overloaded participants found their lives and how 
Vital Neuro impacted these perceptions11. 

Scores on the PSS-10 are totaled with the following 
criteria: 
0-13: low stress 
14-26 : moderate stress
27-40: high perceived stress
 
General Well-Being:  Well-being is a state of thriving 
influenced by an individual’s wellness and the 
communities to which they belong. Well-being is an all-
encompassing term including emotional, environmental, 
financial, intellectual, occupational, physical, social, and 
spiritual wellness. The World Health Organization Well-
Being Index-5 (WHO-5)* is a simple and widely used 
questionnaire measuring subjective psychological well-
being, providing insights into the quality of life of nurses 
and how Vital Neuro plays a role in improving well-
being12,13.

Scoring: The 5 questions on the WHO-5 result in a total 
raw score ranging from 0 to 25. The raw total is multiplied 
by 4 to give the final score, with 0 representing the worst 
imaginable well-being and 100 representing the best 
imaginable well-being.

Sleep: Adequate rest profoundly impacts your cognition, 
exercise performance, and emotional well-being14-16. 
Sleep loss is also associated with impaired hormone 
regulation, glucose homeostasis, and higher rates of 
obesity–increasing the risk of developing cardiovascular 
disease17-19. Shift work in nursing is common, where 
circadian rhythms are consistently interrupted affecting 
sleep patterns and various biological functions. Any 
changes brought on by using Vital Neuro to aid in sleep 
was assessed using the Sleep Condition Indicator-8 (SCI-
8)* scale20. 

All responses are totaled on the SCI-8 and higher scores 

indicate better sleep, lower scores indicate poorer sleep 
and/or insomnia. 

Self-Efficacy: Self-efficacy is the belief that one can 
perform a novel or difficult tasks, or cope with adversity. 
When someone perceives they have high self-efficacy, 
they are more successful in goal setting, persistence 
in face of barriers, and recovery from setbacks21. The 
Generalized Self Efficacy (GSE)* scale assesses a general 
sense of perceived self-efficacy to predict coping with 
daily stressors22. Improved scores in a nurse population 
would indicate more resilience to daily life stressors and 
improved self-confidence.  

The sum of the responses yields a composite score 
between 10 and 40, higher scores indicate better self-
efficacy.

Burnout: Based on the literature, burnout appears to be 
a global phenomenon of occupational stress described 
as energy depletion due to chronic stress, manifesting 
with feelings of emotional and physical exhaustion 
and cognitive weariness23. Similar to traditional stress 
maladaptation, burnout is associated with increased 
cardiovascular risk factors and other physical and mental 
chronic health issues24. The Copenhagen Burnout 
Inventory (CBI)* was used to measure burnout within the 
nurse population and how Vital Neuro may improve this 
aspect of psychological health25. 

Scores on the CBI are ranked as how often one 
experiences personal, work-related, and client-related 
burnout: 

100: always
75: often
50: sometimes
25: seldom 
0: never 

*Instruments used in this study were strategically and carefully chosen based on 
rigorous reliability and validity testing (including testing for internal consistency, 
test-retest reliability, inter-rater reliability, face validity, content validity, and 
construct validity). Tens of thousands of participants are surveyed across 
multiple studies to ensure the questionnaire is consistently measuring what it 
purports to measure within a specific population26. 
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STUDY RESULTS

Anxiety: The nurses included in this analysis saw a 
significant reduction in anxiety levels based on the GAD-
7 scale. At baseline, they reported an average of 9.3, 
which reduced to 7.1 at midpoint and further reduced to 
5.9 following the intervention. The starting scores fell into 
general anxiety disorder (any score above 8), however, 
the results suggest the Neuroguided Performance 
Training helped nurses reduce their anxiety by up to 
37-percent to mild, trending towards minimal anxiety 
levels.

Depression: Nurses reported a score of 10 at baseline on 
the PHQ-8, which rates as a moderate level of depression. 
This number significantly dropped by the midpoint of the 
intervention—to a score of 7—after using Vital Neuro 
for three weeks. The nurses reported a further reduced 
score of 6 at follow-up, resulting in almost a 43-percent 
reduction in symptoms of depression while performing 
Neuroguided Performance Training. 

Stress: Perceived stress improved over the 6-week Vital 
Neuro intervention. The nurses reported a 22-percent 
reduction in stress level on the PSS-10 from 21 to 18 to 
16 across baseline, midpoint, and follow-up. While it may 
be impossible to eliminate stress from this particularly 
demanding occupation, these changes in perceived 
stress were statistically and practically significant—even 
trending towards “low stress levels” if continued. In an 
occupation where coping with difficult situations and 
rapid decision-making is central to their responsibilities, 
reducing stress levels is paramount. 

General Well-Being: Participants reported well-being 
ratings of 9 at baseline, 12, at midpoint, and 12 again at 
follow-up (and trending upwards, improvement of nearly 
28-percent) on the WHO-5. The changes from baseline to 
follow-up represent a significant improvement, indicating 
a beneficial effect of Neuroguided Performance Training 
in enhancing overall well-being and quality of life.  

Sleep: With a 4-point improvement of self-reported 
sleep—from 16 to 20 on the SCI-8—nurses enjoyed 
better sleep while using Vital Neuro. A higher SCI-8 
score indicates better sleep patterns including improving 
the following factors: concerns about getting to sleep, 
remaining asleep, sleep quality, daytime personal 

functioning, daytime performance, duration of sleep 
problem, nights per week experiencing a sleep problem, 
and extent of which they are troubled by poor sleep. 
Neuroguided Performance Training appeared to boost 
the nurses’ overall sleep quality and quantity by over 
19-percent, and in turn potentially any physiological or 
psychological system affected by sleep in the human 
body.

Self-Efficacy: General self-efficacy, or the belief that one 
can accomplish hard things, improved slightly over the 
intervention. The nurses experienced an increase from 
30 to 32 on the GSE scale during the six weeks however, 
this change was not statistically significant. The GSE 
scale does not account for potential domain self-efficacy 
where the nurses may feel like they can accomplish tasks 
in one aspect of their lives but perhaps not others, and 
there was no data gathered of daily tasks or patients 
they encountered which could alter perceptions of self-
efficacy. 

Burnout: With high volume patient loads and the mental 
and emotional stress of the nursing profession, it’s no 
surprise that over 30-percent of nurses experience 
burnout.  Nurses reported personal, work-related, and 
client-related burnout at 65 on the CBI prior to the 
intervention landing between “sometimes” and “often” 
in frequency. At midpoint, this rating came significantly 
down to 55, and then reduced further to 50, reaching 
a frequency of “sometimes”, bordering on “seldom.” The 
Neuroguided Performance Training with Vital Neuro 
appeared to improve experiences of burnout, potentially 
influencing job satisfaction and psychological stress. 

Note: A repeated-measure analysis of variance (ANOVA) with one within-subjects 
factor was performed to measure changes for each outcome across three 
timepoints. Outside of General Self-Efficacy, all results discussed in this whitepaper 
showed statistically significant changes (p<.05) with large effect sizes between 
baseline and follow-up. 
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FACTORS TO CONSIDER

While the study provided preliminary evidence of 
efficacy in using novel Neuroguided Performance 
Training in mental health outcomes and well-being, there 
were some limitations to this study. The study lacked a 
control group nor were other lifestyle factors controlled 
to understand whether the Vital Neuro method was 
the specific variable that caused the change. There are 
challenges inherent to meditation-like interventions such 
as individual differences, placebo effects, and limitations 
in self-report measures. However, this case study lays 
important groundwork in the exploration of Neuroguided 
Performance Training for a variety of mental and physical 
health outcomes. 



Nurses endure an exorbitant number of daily stressors that can significantly impact long-
term physical and mental well-being. As a result, studies indicate that nurses exhibit high 
levels of burnout, depression, and anxiety. Failure to engage in feasible stress management 
techniques can lead to a decline in quality of life, difficulties regulating emotions, reduced 
productivity to the point of leaving the profession, and the potential development of 
chronic health conditions. It is therefore vital for nurses to actively adopt effective coping 
mechanisms to mitigate the detrimental effects of occupational stress and promote their 
overall well-being. Nurses experienced lower levels of depression, anxiety, perceived 
stress, and burnout while improving their sleep and overall well-being using Vital Neuro’s 
Neuroguided Performance Training. 

The improvements following the intervention may suggest that the Neuroguided 
Performance Training serves as a catalyst for adopting other health-promoting behaviors 
such as regular physical activity, balanced nutrition, or better sleep hygiene throughout the 
day, potentially accounting for the changes in other variables. Nonetheless, even as little as 
a 15-minute daily session of the Vital Neuro method has the potential to create a long-lasting 
impact on both physiological and psychological well-being. This makes it a practical solution 
for individuals in the general population seeking to enhance their daily functioning, as well 
as for specific occupational groups facing excessive stress in their work environments.
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