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Biofeedback / Neurofeedback to Improve Mood Regulation 
     Biofeedback such as HRV (heart-rate variability) biofeedback, hand-warming 
biofeedback, and eeg-guided neurofeedback, pirHEG (passive infra-red hemo-
encephalography) neurofeedback, and the interactive metronome can all be used to 
improve cognitive and behavioral performance and to improve stress tolerance.  
Outcomes can include reduced anxiety, better mood and improved attention.  These 
modalities have been used both for optimum performance in athletes and other 
professional performers, as well as for powerful symptom reduction (in ADHD, autistic 
spectrum disorders, developmental disorders, anxiety and mood disorders).  
Neurofeedback in particular can be useful in symptom reduction. 
 
      Regardless of the cause of the mood problem there is possibility of improvement with 
neurofeedback.  Even when there is no formal diagnosis of mood disorder, mood 
regulation can be improved with neurofeedback and biofeedback. 
 
ARE THERE MEDICAL ISSUES CONTRIBUTING TO THE BRAIN ISSUES? 
 
     It is important to evaluate for medical and toxic problems that may be contributing to 
mood issues.  Sometimes the contributing medical issues can wreak havoc with other body 
systems and impact body /mind / behavioral function negatively if left unaddressed.  If a 
root cause (other than a “primary” brain dis-regulation) is not addressed, an improvement 
in mood from neurofeedback could mask the issue, delaying diagnosis and treatment.   
Problems with mood or cognitive performance can arise from a multitude of causes.   
 
Potential causes of mood problems include the following: 

� environmental toxicities (lead, mercury, fluoride, pesticides) 
� metabolic problems (diabetes, hypothyroidism) 
� sleep problems (inadequate sleep, sleep apnea) 
� nutritional deficiencies (magnesium, vitamin D, calcium) 
� imbalances in the gut biome 
� allergies (including artificial dye intolerance and food allergies) 
� head trauma (even mild head trauma can cause problems) 
� Hormonal issues (premenstrual, perimenopausal, testosterone deficiencies 
� acquired brain injury (encephalitis, fetal alcohol syndrome) 
� mood disorders such as depression and anxiety 
� genetic abnormalities 
� stressful life situation.   
� other disease states and injuries 

 



 

 

Just because it “runs in the family” does not mean the problem requires or can only 
respond to medications 
 
     Even in an individual with a family history of mood disorder, it cannot be certain that the 
disorder is simply an inherited mood problem, as family members can share 
predispositions to the other issues above, either genetically or by having a shared 
environment.   The medical work-up by a primary care provider, primary psychiatrist, or 
primary child psychiatrist needs to be thorough and collaborative in ruling out 
contributing factors. Patients deserve to understand that genetics are not everything.  
 
What does evaluation for neurofeedback and biofeedback for mood issues involve? 
 
      If a decision is made to pursue neurofeedback in particular, it is important to consider 
additional evaluation options.  There are a variety of approaches to evaluation and 
treatment selection for neurofeedback.  In addition to a full psychiatric evaluation, as a 
basic part of the neurofeedback assessment, most practitioners use an “arousal 
assessment.”  This is an extensive assessment of the quality of brain behavior, based on 
clinical interview.  A brief computerized neuropsychological assessment, or two-day 
neuropsychological testing with a PhD psychologist, possibly a TOVA (attention test) may 
be recommended.  My practice can offer the brief computerized neuropsych testing.  I 
would refer out for more intensive psych testing.  These tests can be helpful both in 
identifying targets for improvement, as well as tracking progress. 
 
Are there any scans involved in planning neurofeedback treatment? 
 
     Sensitive functional scans can identify patterns of eeg in the brain that are atypical and 
sometimes associated with mood symptoms.  (As opposed to structural scans such as CAT 
scans and MRI’s, which can show brain loss or tumors, SPECT scans and fMRI’s show up 
metabolic abnormalities. Qeeg is a functional assessment as well, but shows abnormalities 
in the circuitry of the brain.)  (A Qeeg is a quantitative eeg, much more extensive than a 
standard hospital eeg.  The Qeeg involves collecting eeg from many sites across the scalp 
for longer than a typical eeg, and assessing the brain waves being produced at each of the 
sites, and comparing these sites with each other as well as to standardized data bases.) 
 
     Because functional scans can show where the brain is not functioning well, even when 
structural scans appear normal, the Qeeg assessment may help in protocol selection.   
Neurofeedback practitioners generally prefer a Qeeg assessment and reading by a Qeeg 
expert, to assist in neurofeedback protocol selection.    Some practitioners will use a more 
limited sampling of eeg -- a “mini-map”.  I do not use mini-maps.  The Qeeg is much better.  
(“Mini-maps” are collected over a shorter period, are not compared to a standardized 
database, and the sites are often not collected at the same time.  Without a Qeeg, 
observations over the course of initial eeg sessions to help confirm/change protocol 
decisions.   
 
 



 

 

There are other uses for Qeeg analysis.  
 
     If a Qeeg assessment is obtained, that Qeeg is sometimes be used effectively to guide 
medication treatment and dosing response.  (Without the sophistication of a brain wave 
assessment, one of the standard approaches to dosing of psychoactive medications -- is to 
keep increasing the dose until response or side effects occur, then drop back, often adding 
yet another medication if desired results are not obtained.  Then THAT dose is increased 
until side effects occur, then dropped back.)  It is an intuitive and experienced-based 
process,  and in situations of polypharmacy or long term use, is practiced at the lowest 
levels of evidence, which is physician experience, collegial discussions, case studies, one 
or less controlled study, etc.  And is a trial and error process.  Most psychotropic 
medications have potential side effects of cognitive dulling, weight gain, sexual side effects 
and metabolic problems.  And some meds require regular blood testing for levels, 
because of potential for toxicity or inadequate levels. 
 
       Qeeg has been used by drug companies for years for identifying medications to 
develop.  Sometimes Qeeg is used to predict antidepressant or anticonvulsant response.  
Qeeg is in some cases a way to guide the experimental approach commonly used in dosing 
psychoactive medications so med trials are more relevant or efficient.  Psychiatrists can 
sometimes use the Qeeg’s to see if the brain function has normalized (elimination of 
subclinical epileptiform discharges) from meds or neurofeedback.  The Qeeg can also be 
utilized to assess if connectivity in the brain that is targeted by Qeeg training has changed 
in the desired direction by repeating the Qeeg.  Most psychiatrists are unaware of these 
uses for Qeeg.     
 
Selecting a neurofeedback protocol involves decisions about what kind of wave forms 
to train, and in which areas of the brain.  And whether to train at one location on the 
scalp, two locations, or more. 
 
     For example:  it is well established that at least some forms of mood disorder correlate 
with an overabundance of slow wave (alpha) activity in the left frontal lobe.  Other 
individuals can have “over-aroused” brains, for example with excessive high beta waves.  
They may benefit more from targeting the high beta, or from right-sided training to 
increase their ability to self-calm.   Some people need a particular kind of training to 
improve the connectivity between different brain regions (connectivity or coherence 
training).  Each brain is different.  
 
Neurofeedback protocols are aimed at improved self-regulation through improving 
brain regulation. 
 
      “Traditional neurofeedback” is the most proven efficacious form of neurofeedback, with 
decades of research backing it.  It is also referred to as “amplitude training”, and is done 
with one to two scalp sensors.  Protocol selection can be done with “arousal- based 
assessment” in which symptoms like sleep, irritability, fidgety-ness, mood are assessed by 
interview.  Sometimes the considerations include the Qeeg assessment.  Newer 



 

 

(specifically Q-based) protocols include z-score training, and coherence training, 
19channel training, “full cap training.  These are “emerging therapies”, sometimes very 
successful, but not having the evidence base that traditional neurofeedback has.  The 
evidence base for traditional neurofeedback is why traditional neurofeedback achieved 
Category 1 coding in 1979, with the AMA CPT coding panel, which is an extensive process.   
 
        Coherence training specifically trains connectivity.  Connectivity is involved in all 
brain activity and therefore all neurofeedback training but is specifically targeted in 
coherence training.  The kind of coherence assessment needed for coherence training that 
is most accurate is one that is more complex:  It may be essential that the coherence 
assessment includes a multivariate analysis of the coherence when the Q is read.  Two 
terms for the approaches to obtain that analysis include NeuroRep coherence analysis, and 
Granger Analysis.   Four channel multivariate coherence training utilizes what is thought by 
some researchers to be the more accurate approach to coherence assessment.   
 
     A full cap training (19 sites) is not as relevant, in my opinion, for coherence training as 
four channel training done with a multivariate approach.  It may be important to ascertain 
that the NF practitioner uses this more complex multivariate approach to assess coherence 
with the Qeeg, if coherence is being assessed and trained.   Preference for approaches like 
this are questions and debates on the frontiers of neurofeedback research, as is the 
development of more ideal data bases of “normal” brains for comparison in the Qeeg 
analysis.  Different Qeeg analysts use their preference of data bases, and are trained to be 
familiar with the pro’s and con’s of each database and analysis software.  They are also 
trained to recognize when the eeg reading needs additional inspection by a neurologist. 
 
 
Ongoing assessment and treatment adjustments 
 
     Once a treatment protocol (region of the brain and selected frequencies/brain networks 
to train) is selected, training begins.  Patients are instructed and assisted in close 
observation of their baseline symptoms and their response to training.  Some patients will 
respond to the first or second protocol used.  Some patients require changes in electrode 
placement or frequency selection.  This is determined by the presenting problem and the 
part of the brain that is not functioning optimally.   Sometimes it is only by selecting a 
protocol, then assessing the brain’s response to it over time, and adjusting the protocol 
according to response, that the effective protocol is discovered.  
 
      It is reasonable to hope for early signs of response or early indications that the protocol 
should be adjusted.  Generally some response is expected to be evident to close 
observers within 5 to 10 sessions.  However, once a useful protocol is identified, it can take 
30 to 40 sessions or more to see a full response / more sustained response.  In some cases, 
it is very difficult to find the right protocol, just like with medications.  And the protocol will 
be shifted in sites and frequencies targeted.  If needed, additional tests, such as the Qeeg, 
or consultation with another practitioner may be obtained.  In some cases, the response is 
positive but partial.  Sometimes neurofeedback will not work, as has been the case with 



 

 

mediations.  It is not unusual to see medication resistant symptoms respond to 
neurofeedback.  In challenging cases, it is often important that treatment is thorough, 
creative, and  comprehensive.  Other modalities will need to be optimized in addition to 
the neurofeedback.  (Psychotherapy, meds, couples work, study skills re-training). 
 
       It appears that coherence training sometimes is more efficient, as coherence training is 
well known to move the brain powerfully, and quickly.  It may be necessary for some 
conditions.  Arousal based training followed by coherence training may be the best way to 
go.  (Arousal-based training generally seeks initially to find a stabilizing protocol to return 
to if more specific protocols are negative in any way, so can be helpful to do prior to 
coherence training in case the brain needs some conditioning prior to the intensity of 
coherence training.  In the best of situations, coherence training may take 15-30 trainings at 
one location to get adequate results, in more complex situations, more or much more 
training may be needed.  (Arousals trainings to stabilize, then coherence training to move 
more powerfully.)  In coherence training, a repeat Qeeg is needed approx. every 15 
trainings to guide treatment if more response is desired after the initial 15.  This is because 
coherence can be over-trained.  Those repeat Qeeg’s -- while intensive -- do provide 
measure of progress and indication of what region of the brain to train next.  
 
 All along, it can be essential to assess any factors that can interfere with progress,  
 
     Unhealthy or self-defeating behaviors, changes in more than one treatment parameter at 
once, or over-medication can complicate the decision making.  (As the brain improves, the 
negative side effects of medications on the brain can increase, signaling a need for 
reduction of medication.)  In complex cases it can be a challenge to assess what is causing 
what if too many changes or life stressors are happening at once.  Thus, careful timing, 
careful judgements about medication changes, and on-going work on behavioral issues are 
essential to help support improvement in brain regulation, or there is risk of falling 
backwards into old patterns upon cessation of neurofeedback.  Working on the 
environment and behavior that support good self-regulation can be an essential ingredient 
for success.  This can be as simple as exercise and nutritional adjustments or more 
complex, like entering into group therapy, or engaging in a course of time-limited EMDR 
or cognitive therapy or couples work. 
 
     It is also important to recognize that sedating medications, benzodiazepines, and alcohol 
may make it harder for the brain to learn during training, so these medications are 
preferably minimized prior to training or reduced during training.  And may create over-
sedation as training is effective, requiring reduction.   
 
     Observation and careful titration of medications is necessary and involves collaboration 
with the prescribing physician, who may also need information and discussion from the 
neurofeedback practitioner.  Neurofeedback is not yet generally included in medical 
education -- though it should be, given that it has been an established medical procedure 
since the 70’s!   This paper may be helpful to prescribing physicians. 
 



 

 

Brainwave training accomplishes its effect through learning, thus practice is 
required.   
 
     The more frequently the practice occurs, the sooner the learning will take place and 
solidify.  Just like it generally takes two or more years to solidify the multiplication tables 
for fourth and fifth graders, so too the learning from neurofeedback requires repetition and 
length of practice.  Early on, and with each protocol change, the sessions need to be more 
frequent (two or three a week) until the brain and symptom reduction show signs of 
learning / retention.  Major gains may take place within weeks or even days, but unless the 
trainings are repeated thirty or forty times, the gains are more likely to be short lived. If 
sessions are spaced too far apart, the brain has to re-learn the material and progress is 
slow.   
 
Tapering sessions should be done gradually, and after significant training. 
 
      Once improvement is consistent and holds through missed sessions and/or between 
sessions consistently, and significant training has occurred (20-30), and improvement has 
plateaud, if further training is not planned and desire is there to see if symptoms hold as 
sessions are tapered, generally the sessions are tapered to weekly first, to see if 
improvement in symptoms and eeg brain behavior during sessions holds from week to 
week for a few weeks, then sessions are tapered to every two weeks.  If there is fall-off, 
then frequency is increased back a step until gains appear more solid, then taper is 
attempted again.  If no fall-off, after two months of every other week training, plan can be 
made to see if improvement holds with discontinuing sessions. 
 
PirHEG training is neurofeedback using infrared measures from the frontal lobe 
instead of eeg measures.   
 
     PirHEG training is directed at the prefrontal cortex.  It trains pre-frontal cortical 
dominance.  PirHEG appears to improve brain regulation in a diffuse way due to the frontal 
lobe’s regulatory effects on broader brain function affecting attention and mood and 
cognition.  It is simpler to administer than eeg neurofeedback, and is generally a weekly 
training.  Similar considerations exist regarding watching for need to reduce medications.  
PirHEG is sometimes used prior to eeg training.   It is particularly useful in issues involving 
emotional over-reactivity, migraines, frontal lobe injury from concussions/TBI, executive 
function (planning, impulse control, organization), and attention and mood issues involving 
the frontal lobe.  For some individuals, the frontal lobe is heavily involved in attention and 
depression problems.  Please see my note on pirHEG for more details. 
 
 Sometimes the effects of training are durable.    
 
    Like once a person learns to ride the bike, sometimes training effects are durable.  
Sometimes effects are more like math skills: if the circuits are not used, the brain circuits 
deteriorate, and need reminder practices. While some patients may not need further 
training, sometimes a patient will need refresher trainings (spaced weeks or many months 



 

 

apart).  For example, some migrainers may start noting migraine aura’s without headaches 
and get a few sessions to take even the aura’s back into remission.  Or a bipolar patient 
might be able to go to every other week, but not less if they discontinue meds, while some 
who remain on meds may return less frequently for neurofeedback, but be able to sustain 
stable mood with less medications (and less side effects, especially less dulling) but may 
need some maintenance neurofeedback.   
 
     With coherence training, improvement may be more efficient.  At this point in the field, 
there are many new approaches being used in hopes of more efficient response with fewer 
sessions, but none has proven itself to be more efficient than traditional neurofeedback 
utilizing one or two sensors.   
 
     Whether or not neurofeedback is helpful, it can be essential that other issues are 
addressed and included as part of the overall treatment.  This may include psychotherapy, 
couples work, or group therapy.  Medications can be used as indicated.  Sometimes, 
neurofeedback reduces or eliminates the need for medications, and leads to other 
therapies being more effective and efficient, thereby reducing the overall length and cost 
of treatment.  In consideration of the investment of time and finances, I would liken a course 
of psychotherapy or a course of neurofeedback to a semester or year of college.  If it is a 
reasonable  opportunity to improve function and productivity and quality of life for the long 
run, and a potential to reduce morbidity and cost of mental symptoms, it is worth the 
investment.   
 
-------------------------------------------------------------------------------------- 
 
Hogan Pesaniello, MD is a psychiatrist and neurofeedback practitioner in private practice 
in Snow Hill, MD.  She is and board certified, psychiatry by NBPS.  And BCIA certified in 
neurofeedback.  She has been practicing neurofeedback since 1997s. 
 
See her website at hoganpesaniello.weebly.com 
 
Other resources/books:   

� Symphony in the Brain, by Robbins 
� Neuroplasticity and the Power of Mental Force, Schwartz 
� Calming the Fear-Driven Brain: Neurofeedback in the Treatment of Developmental    

Trauma, Sebern Fisher  
� Vince Monastra, PhD:   his book for parents is Parenting Children with ADHD:  10 

Lessons    That Medication Cannot Teach.  He has another for clinicians:  Unlocking 
the Potential of patients with ADHD. 

� Bob Hill, PhD and Eduardo Castro, MD:  Healing Young Brains, which is the second 
edition of Getting Rid of Ritalin,  

 
 
 
 



 

 

Websites: 
� See the recording of a webinar on the use of four channel multivariate training for 

Depression on Rob Coben’s website at integratedneuroscienceservices.com 
� Eeginformationandresearch.com for general information on neurofeedback. 
� ISNR website for general info, providers, read research abstracts, etc. 
� theadhddoc.com, Vince Monastra’s website 
� biofeedbackforthebrain.com 
� aboutneurofeedback.com 
� thebetterbraincenter.com 
� stopmymigraine.com (for pirHEG, look for the “public downloads” and view Jeff 

Carmen’s slide show for SUNY child psychiatry grand rounds. 


