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Neurofeedback for Brain Injury – Theory & Research 

What is Neurofeedback ? 

Neurofeedback is a technology that can improve brain function and mental well-being by 
providing the brain with direct, real-time feedback on how it is working.  

Although the technology behind Neurofeedback is complex, the process is simple, painless, 
and non-invasive. It is just learning. You learn to alter your brain activity the same way you 
learn every other skill. You learn through feedback and practice. 

Using Neurofeedback we use audio and video ‘rewards’ to the brain to encourage it to go into 
certain states. In these states the brain learns to exercise new neural pathways that improve 
function or deal with negative trauma. Through multiple sessions of this feedback the brain is 
literally ‘trained’ to work better, to the point where the brain continues to work better without 
the feedback.  

What is the theory behind Neurofeedback for Brain Injury ? 

Neurofeedback comes from the concept of ‘Operant Conditioning’ whereby new behaviour 
can be learned through reward (as in Pavlov’s dogs). 

In the case of Neurofeedback, the new behaviour being learned is the exercise of neural 
pathways to improve central nervous system regulation and brain function.  

The ‘rewards’ are delivered through video and/or audio. Video games go faster or DVD 
pictures get bigger to reward good brain regulation and the sound gets louder. 

Neurofeedback for Brain Injury and Neurodegeneration 

In the same way that Neurofeedback can help with brain development issues that are present 
at birth, it can also help with what are called Acquired Brain Injuries (ABI), or deterioration in 
brain function over time, known as Neurodegeneration.  

These include Traumatic Brain Injuries (caused by a physical impact to the head), Non-
traumatic Brain Injuries (e.g. strokes, ruptured brain aneurysm, chemical brain injury), and 
Alzheimer’s and Parkinson’s diseases. 

Traumatic brain injuries are categorised either mild, moderate or severe, based on the level of 
consciousness, how long consciousness was lost at the time of the trauma, and the duration 
of post-traumatic amnesia (confusion after the trauma). 

Neurofeedback cannot repair physical damage to the brain’s physical structure, but it can 
exercise and develop new neural pathways and restore brain function through 
Neuroplasticity. 

Neurofeedback for Traumatic Brain Injury 

In the early stages after a traumatic brain injury, neurofeedback can be helpful with the head 
pain that is often experienced, as well as with nausea, irritability, mental confusion, and sleep 
difficulties. Over the longer term, neurofeedback can be helpful with energy level, vigilance, 
effort fatigue, cognitive dysfunction traceable to the injury, sensory hypersensitivity, and 
executive function. Eventually memory function should recover as well. 

Many of these symptoms are known to recover spontaneously, so how do we know that 
neurofeedback has helped and the recovery it not just part of the natural process ? It is 
known that the spontaneous recovery process plateaus out within about 18 months post-
trauma. In actual clinical experience, most head-injured clients don’t find their way to a 
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neurofeedback practice until years have passed since the trauma, so the symptoms are quite 
stable and the natural recovery process has run its course. 

Margaret Ayers was one of the early neurofeedback practitioners to treat traumatic brain 
injury, treating hundreds of patients and achieving remarkable results particularly with 
recovery from coma in the 1980s. 

Dr. Jonathan Walker, a Dallas neurologist, observed significant improvement in 88% of a 
group of 26 patients with mild closed-head traumatic brain injury. Every one of them who had 
held a job prior to their injury was able to resume productive employment after 
neurofeedback. The average number of neurofeedback sessions was 19.  

These results were obtained with techniques that are now nearly ten years old and significant 
improvements in training methods have been made within the last decade. The result is that 
head injury symptoms showing themselves to be resistant to remediation may be targeted 
more specifically.  

Neurofeedback for Nontraumatic Brain Injury 

There are three aspects of stroke that NF can help with: 1. The specific loss of function 
associated with the damage – e.g. language (aphasia), movement, vision; 2.The more diffuse 
symptoms that may have emerged after the stroke or any associated surgical procedure, 
including irritability, pain, sleep problems, mood swings, effort fatigue, or cognitive fog; 3. The 
psychological impact of any major loss of function and the acceptance of this – the potential 
loss of career, relationship issues, reduced social circle. 

The normal order in which to tackle these is first the diffuse symptoms, then psychological 
impacts, and then the specific loss of function. 

Regaining lost function is understood as a two stage process:  

1. The first stage involves the functional reintegration of neuronal resources that remained 
structurally sound after the stroke but are no longer functionally integrated. This process 
is similar to what takes place in other recovery conditions such as Parkinson’s, dementia, 
and chemical injury (e.g. CO poisoning). Progress is expected to be seen in a modest 
number of sessions, and progress may start to plateau in the range of twenty to forty 
sessions. 

2. Over the longer term, dendritic regrowth may present a further opportunity for functional 
recovery. One can sample this process by training at some interval, like once a month, 
and that process may continue for years. Also, the gradual reassignment of function that 
can occur in the brain may also be reinforced by neurofeedback. 

In developing a training plan for stroke recovery, we would want to understand how the client 
was before the stroke, for example if they were a hard-driving individual with high blood 
pressure we would focus on the right-side for physical and emotional calming. If the a left 
brain stroke had caused loss of language and right side physical strength we would train both 
left and right sides.  

What is the evidence for Neurofeedback’s efficacy for Brain Injury ? 

Margaret Ayers was one of the early pioneers to apply Neurofeedback to brain injury and 
become well know for assisting coma victims to recover. One of her case study collections 
published in Head Injury Frontiers, describes 250 cases of closed head brain injury she 
treated.  

Some of the peer-reviewed studies that have been published on Neurofeedback’s ability to 
help brain injury are listed overleaf.  
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Publication Date Research Reference Summary of Research Summary of Findings 
Head Injury Frontiers 1987 Ayers, M. E. "Electroencephalic 

neurofeedback and closed head injury 
of 250 individuals." Head injury frontiers 
(1987): 380-392. 

 

Large case study of 250 patients with head injury 
treated with 24 sessions of Neurofeedback. 

Most patients returned to pre-injury function. 

Journal of Head 
Trauma Rehabilitation 

2000 Thornton K. 
(2000).Improvement/rehabilitation of 
memory functioning with 
neurotherapy/QEEG biofeedback. 
Journal of Head Trauma Rehabilitation, 
15(6), 1285-96. 

Case studies to assess how EEG biofeedback could 
improve memory deficit problems as a result of brain 
injury. 

Improvements ranged from 68% to 181% in the group of 
patients with brain injury, as a result of the EEG 
biofeedback interventions. 

Journal of 
Neurotherapy 

 

2002 Walker, J. E., Norman, C. A., & Weber, 
R. K. (2002). Impact of qEEG-guided 
coherence training for patients with a 
mild closed head injury. Journal of 
Neurotherapy, 6(2), 31-43. 

26 patients with mild closed head injury had 
neurofeedback, training continued until the patient 
indicated that significant improvement had occurred 
or 40 sessions were reached.  

Significant improvement (>50%) was noted in 88% of 
the patients (mean = 72.7%).  
 
All patients that were employed before the injury returned 
to work. On average, 19 sessions were required. 
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