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Abstract
This study explores the feasibility of live Z-score neurofeedback as a novel intervention for Post-Traumatic Stress Disorder (PTSD). PTSD is a 
debilitating psychiatric condition characterized by intrusive memories, hypervigilance and avoidance behaviors, often resulting from exposure 
to traumatic events. Neurofeedback has emerged as a promising therapeutic approach for PTSD, leveraging real-time feedback of brain 
activity to modulate neural functioning and reduce symptoms. Live Z-score neurofeedback, which utilizes normative databases to individualize 
treatment protocols, holds particular promise for enhancing treatment efficacy and personalizing interventions for individuals with PTSD. 
Through a comprehensive feasibility study, this research aims to evaluate the acceptability, usability and preliminary effectiveness of live Z-score 
neurofeedback in a sample of individuals with PTSD. Findings from this study have the potential to inform future research and clinical practice in 
the development and implementation of innovative neurofeedback interventions for PTSD.
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Introduction
Post-Traumatic Stress Disorder (PTSD) is a debilitating psychiatric 

condition that can develop following exposure to traumatic events such as 
combat, sexual assault, natural disasters, or serious accidents. Characterized 
by symptoms such as intrusive memories, hypervigilance, negative alterations 
in mood and cognition and avoidance behaviors, PTSD can significantly 
impair individuals' functioning and quality of life. Despite the availability of 
evidence-based treatments such as cognitive-behavioral therapy (CBT) 
and pharmacotherapy, many individuals with PTSD experience persistent 
symptoms and inadequate response to traditional interventions, highlighting 
the need for novel therapeutic approaches [1]. Neurofeedback has emerged 
as a promising intervention for PTSD, offering a non-invasive and potentially 
effective method for modulating neural activity and alleviating symptoms. 
By providing real-time feedback of brain activity, neurofeedback enables 
individuals to learn to self-regulate their neural functioning and modulate 
physiological responses associated with PTSD symptoms. Live Z-score 
neurofeedback represents a recent advancement in neurofeedback technology, 
utilizing normative databases to individualize treatment protocols and target 
specific neural dysregulations associated with psychiatric disorders. Despite 
its potential, the feasibility and acceptability of live Z-score neurofeedback as 
a treatment for PTSD remain relatively unexplored. This feasibility study seeks 
to address this gap by evaluating the usability, acceptability and preliminary 
effectiveness of live Z-score neurofeedback in a sample of individuals with 
PTSD. Participants will undergo a series of neurofeedback sessions tailored to 
target neural dysregulations associated with PTSD symptoms, with outcomes 
assessed using standardized measures of PTSD symptom severity, functional 
impairment and treatment satisfaction [2].

Literature Review
Post-Traumatic Stress Disorder (PTSD) is a complex and debilitating 

psychiatric condition that can develop following exposure to traumatic events 
such as combat, sexual assault, natural disasters, or serious accidents. Despite 
the availability of evidence-based treatments such as Cognitive-Behavioral 
Therapy (CBT) and pharmacotherapy, many individuals with PTSD continue 
to experience persistent symptoms and functional impairment, highlighting 
the need for innovative and personalized interventions. Neurofeedback, a 
non-invasive technique that enables individuals to modulate their brain activity 
in real-time, has emerged as a promising approach for treating PTSD. This 
literature review examines the existing research on the use of live Z-score 
neurofeedback for PTSD, exploring its theoretical foundations, empirical 
evidence and potential implications for clinical practice.

Neurofeedback for PTSD: Neurofeedback involves providing individuals 
with real-time feedback of their brain activity, typically measured using 
Electroencephalography (EEG), functional Magnetic Resonance Imaging 
(fMRI), or other neuroimaging techniques. By allowing individuals to observe 
and modify their brainwave patterns, neurofeedback aims to promote self-
regulation of neural functioning and modulate physiological responses 
associated with PTSD symptoms. Several theoretical models underpin the use 
of neurofeedback for PTSD, including the dysregulation model, which posits 
that PTSD symptoms arise from aberrant patterns of neural activation and 
connectivity and the learning model, which suggests that individuals can learn 
to regulate their brain activity through operant conditioning principles [3].

Live Z-score neurofeedback: Live Z-score neurofeedback represents 
a recent advancement in neurofeedback technology that utilizes normative 
databases to individualize treatment protocols and target specific neural 
dysregulations associated with psychiatric disorders. Unlike traditional 
neurofeedback approaches that rely on fixed frequency bands or amplitude 
thresholds, live Z-score neurofeedback adjusts training parameters in real-time 
based on an individual's unique neurophysiological profile. This personalized 
approach allows for more precise targeting of aberrant brain activity and may 
enhance treatment efficacy for individuals with PTSD [4].

Empirical evidence: Research on the use of live Z-score neurofeedback 
for PTSD is still in its infancy, but preliminary studies have shown promising 
results. For example, a pilot study found that individuals with PTSD who 
underwent live Z-score neurofeedback training showed significant reductions 
in PTSD symptoms, as well as improvements in neural connectivity patterns 
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associated with emotion regulation and cognitive control. Similarly, a recent 
randomized controlled trial demonstrated that participants receiving live 
Z-score neurofeedback experienced greater reductions in PTSD symptom 
severity compared to a control group receiving traditional neurofeedback or 
waitlist control [5].

Discussion
The findings of existing research suggest that live Z-score neurofeedback 

holds promise as a novel intervention for PTSD. By individualizing treatment 
protocols and targeting specific neural dysregulations, live Z-score 
neurofeedback may offer a more personalized and effective approach to 
symptom management than traditional neurofeedback methods. However, 
several limitations and challenges remain, including the need for larger-scale 
studies with rigorous methodological designs, the identification of optimal 
training parameters and protocols and the integration of neurofeedback into 
comprehensive treatment plans that address the multifaceted nature of PTSD. 
Through this comprehensive feasibility study, we aim to assess the potential 
of live Z-score neurofeedback as a viable intervention for PTSD and identify 
factors influencing treatment acceptability and effectiveness. Findings from this 
research have the potential to inform future studies and clinical practice in the 
development and implementation of personalized neurofeedback interventions 
for individuals with PTSD, ultimately improving outcomes and quality of life for 
those affected by this debilitating condition [6].

Conclusion
In conclusion, live Z-score neurofeedback represents a promising 

avenue for the treatment of PTSD, offering a personalized and potentially 
effective approach to symptom management. While preliminary research 
suggests positive outcomes for individuals with PTSD undergoing live Z-score 
neurofeedback training, further studies are needed to elucidate its mechanisms 
of action, optimal treatment parameters and long-term effectiveness. By 
addressing these research gaps and challenges, live Z-score neurofeedback 
has the potential to revolutionize the way we approach PTSD treatment, 
providing individuals with a novel tool for reclaiming control over their neural 
functioning and promoting recovery and resilience in the aftermath of trauma.
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