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Materials that are included in this course may include interventions and modalities that are 
beyond the authorized practice of mental health professionals. As a licensed professional, 
you are responsible for reviewing the scope of practice, including activities that are defined 
in law as beyond the boundaries of practice in accordance with and in compliance with 
your professional standards. 



What is inflammation?
´ Your bodies natural response to protect itself from harm.

´ Think of cutting your finger and what happens – swelling, from blood cell 
accumulation and healing results.

´ Your immune system dispatches an army of white blood cells to surround and 
protect the area, creating redness and swelling.

´ The same is true for bacteria or viruses.

´ This would also be true to physical injuries, chemical and radiation exposure.

´ Signs of inflammation include redness, heat, swelling, pain and/or loss of 
function.

´ Your body then responds by feeling ill, exhaustion and fever. This occurs 
because your immune system is active and requires more energy to be 
successful.

´ There are also changes in the blood including an increased number of immune 
system cells.



How does your immune system 
respond?
´ When inflammation occurs, immune system cells get activated.
´ These include hormones of bradykinin and histamine leading to blood 

vessel dilation (more blood gets there) leading to the area turning red 
and feeling hot.

´ These hormones irritate nerves sending pain signals to the brain 
(protective response).

´ Immune cells can then pass out of blood vessels so that they can reach 
the inflamed tissue.

´ Mucous membranes also release more fluid which can flush viruses 
away.







How does acute inflammation lead to 
chronic inflammation?
´ Chronic inflammation happens when the immune response lingers 

leaving your body in a state of alert.
´ Over time this will have a negative impact on your tissues and organs.
´ Common symptoms of chronic inflammation include fatigue, fever, 

mouth sores, rashes, abdominal pain and chest pain.
´ Causes may include untreated causes of acute inflammation 

(infection, injury), autoimmune disorder, long term exposure the 
chemicals or pollutants.

´ Other causes may include smoking, obesity, alcohol and chronic 
stress.

´ Foods that increase inflammation include sugar and high fructose 
corn syrup, refined carbohydrates, fried foods, trans fats, vegetable 
oils, red meat and processed meat.









Neuroinflammation and it’s disorders

´ Neuroinflammation is an inflammatory response in the brain or spinal 
cord.

´ This is commonly seen in traumatic injuries.
´ Chronic stress leads to neuroinflammation which increases the 

likelihood of increasing stress responses.
´ Aging and brain decay also kick off an immune response and 

inflammatory process. If this is not adressed it can worsen the effects 
of aging.

´ Microglia are critical in modulating neuroinflammatory responses.
´ There is an intimate relationship between the brain, spinal cord and 

immune system.







COVID-19 Inflammatory Response



COVID-19 Inflammatory Response

´ Intensive complications in those that are older and have chronic disease 
states – more severe inflammatory responses.

´ Those with heightened inflammatory levels can have uncontrolled 
inflammation leading to a cytokine storm.

´ The COVID-19 infection, of course, leads to an increase in inflammation to 
attack the virus. It commonly infects the lower respiratory tract via 
attachment to S proteins and ACE2 receptors (in epithelial cells). 

´ Organs rich in these cells are susceptible including the kidney, gut and 
brain.

´ This invasion makes clearing out the virus very challenging and can lead to 
severe or prolonged symptoms.



Mast Cell Activation 
Syndrome
´ Mast cells respond to infection and help 

clear out invading agents.

´ With the cytokine storm over production 
of mast cells can occur leading to 
hyperinflammation.

´ It is estimated that MCAS occurs in about 
15% of the population.

´ This may be especially salient for “long 
haulers” and their prolonged recoveries.



Anti-inflammatory intervention

´ Treat the gut with anti-inflammatory agents
´ Enhance immune system functioning.
´ Work on brain pathways.
´ Reduce stress, anxiety, depression.
´ Resolve endocrine pathways.
´ Enhance blood circulation.



Personal COVID-19 Timeline

Acute COVID-19 
infection 

(1/11/2021)

Acute Illness 
Duration and 

Symptoms (fever, 
chills, fatigue)

Transition into long 
hauling/POTS 

symptoms (two 
weeks for cute sxs

to resolve)



Developing long hauler POTS 
symptoms

´ As the fever broke, I continued to have excessive fatigue and just felt 
unwell.

´ I started getting light headedness and dizzy spells upon standing.

´ Resting heart rate shot up to 85 (was 55).

´ Upon standing and traversing a flight of stairs my heart rate would go up to 
above 130 bpm. 

´ Had one episode of passing out upon standing.

´ Started becoming very concerned with distress and anxiety symptoms.





Medical 
tests

´ Routine physical exam was normal.

´ Blood pressure was a little high but not excessive.

´ EKG was negative.

´ Echocardiogram was normal.



Interventions (self-designed program)

´ FB group for long haulers with lots of good info.

´ Sleep at least 7 hours per night.

´ Rest when needed.

´ Hydration (at least 80 ounces of water and electrolytes per day).

´ No caffeine.

´ No alcohol.

´ Low sugar, anti-inflammatory diet.

´ Low stress environment.



Supplements, 
vitamins

´ Vitamin C
´ Vitamin D3
´ Zinc
´ Quercetin
´ N-Acetyl Cysteine
´ Nicotinamide Adenine 

Dinucleotide+
´ ATP Fuel



Biofeedback/Heart Rate 
Variability/Photobiomodulation

´ HRV Elite heart rate variability

´ Polar 10 heart rate monitor

´ Vielight gamma 
photobiomodulation

´ Infrared light stimulation shown to 
decrease inflammation and 
enhance brain cell growth at the 
level of the mitochondria



Vagus nerve 
infrared stimulation

´ Infrared light stimulation targeted 
towards the vagal nerve and lower 
brain centers

´ Nasal stimulator targets limbic 
system functions

´ Headset at base of neck and topo 
of head to target deeper centers 
near the hypothalamus, brain stem 
and vagus



Exercise: the final 
frontier
´ About 3 weeks into my illness I started 

trying to walk for exercise. 

´ Guided by MD and PT and cautioned to 
take it slow and stop if my heart rate gets 
too high or too low. 

´ High heart rate at start with dramatic 
decreases in heart rate while exerting 
myself over time and up hills.

´ Heart rate ranging from 135 to 55 (90-100 
typical).



Walking

´ Over the next 3 weeks walked daily no matter how I felt…

´ Walked at slower paces over shorter distances.

´ Only increased distance when heart rate did not drop dramatically.

´ Over time was able to get over 1, 2 and 3 miles.

´ Elevated heart rates but over time rapid changes diminished somewhat but 
not completely.

´ After 3 weeks of walking and 6 weeks since illness I was able to resume 
jogging.



Running (praise the 
lord!)
´ Six weeks in able to run over 4 miles 

again but with increasing excessive heart 
rate.

´ Heart rate increasing as trying to keep it 
at moderate ranges (zones 2-3).

´ Dramatic rises and dips in heart rate.

´ Continued to run shorter distances and 
slower paces to gradually build up 
tolerance.

´ This occurred for up to 9 weeks after 
illness beginning.



Return to 
normal running
´ First fever 1/11/2021

´ Running with normal heart 
rate and no dramatic 
fluctuations (matching to 
cadence).

´ This occurred for the first 
time with a longer run (8 
miles) on 3/20/2021.

´ Continued training and ran 
an ultramarathon on 
5/29/2021.



Chronic inflammation 
and neuropsychological 
disorders

´ Depression

´ Anxiety

´ Memory Disorders

´ Cognitive Disorders

´ Dementia

´ Traumatic Brain Injury



Depression

´ Rates of depression increase with 
age.

´ Risk of becoming overweight and 
obese increase dramatically with 
age.

´ Aging and obesity are both 
associated with chronic 
inflammation.

´ This is associated with inactivity, 
dietary changes, loss of interest, 
pain and fatigue.





Anxiety

´ Anxiety is common over all ages but 
especially 30-60.

´ It is more common in women.

´ High fat diet (saturated fat, trans 
fats) leads to anxiety in animal 
models.

´ Removal of fat inducing cells 
relieves anxiety.



Anxiety

´ Often related to multiple 
health concerns and habits.

´ Related to physical organ 
dysfunction often related to 
dietary and lifestyle 
choices.

´ Chronic inflammation is a 
constant in all of these 
conditions.



Memory 
Disorders
´ Memory problems increase 

with age.

´ Long term memory gets 
especially worse around the 
age of 75.

´ Memory disorders have been 
increasing in prevalence at 
every age group over the last 
two decades.

´ This is especially true for 
memory loss and multi infarct 
dementia.



BMI and 
Dementia
´ As BMI continues to rise with 

age so does the risk of 
dementia.

´ At higher BMI levels the 
prevalence almost doubles.

´ In fact, if you stabilize 
someone’s BMI (dietary 
intervention) their risk of 
dementia stabilizes.

´ If you lower their BMI their 
risk of dementia also goes 
down substantially.



BMI (Body Mass 
Index)
´ BMI is simply a number based on 

your height and weight.
´ That number is then used to tell you if 

you have a healthy weight for your 
height or if you are overweight or 
obese.

´ It is very easy to calculate and there 
are even online calculators for this.

´ A BMI of 25 or higher means you are 
overweight and 30 or above obese.

´ Over the last 50 years the rates of 
overweight and obese people have 
risen dramatically. It is now at 70% of 
the US population.



Dementia and 
memory disorders
´ Both low (<20) and high (>25) BMI is 

associated with dementia risk.

´ Over 50% are related to poor diet, 
nutrition and chronic inflammation.

´ Dietary intervention has been showed to 
lead to a 53% reduction in risk, thicker 
cortical regions, higher glucose 
metabolism and less beta amyloid 
proteins.

´ Vitamins B (1,3 and 12), E and fatty acids 
are all critical in this process.



Dementia Risk

´ TBI, Obesity, Hypertension, Smoking, 
Diabetes, Depression, Sleep problems 
and Hyperlipidemia all increase your risk 
for dementia.

´ Years of formal education, physical 
activity, Mediterranean diet, cognitive 
training, moderate alcohol consumption 
and social engagement all decrease 
your risk.



Mediterranean diet

´ Avoid sugar, refined grains (carbs), trans 
fats, vegetable oils, processed meat.

´ Focus on vegetables, nuts, seeds, 
legumes, herbs, spices, fish, seafood, 
extra virgin olive oil, some dairy and red 
meat infrequently.

´ Drink mainly water.



Neurocognitive 
Disorders
´ Obesity and chronic inflammation are 

associated with a whole list of 
cognitive and emotional disorders.

´ Cognition is often impaired in the 
presence of other inflammatory 
conditions like diabetes, hypertension, 
and hyperlipidemia.

´ Aspects of emotional regulation, 
social skills, attention and executive 
functions, and memory skills can be 
adversely impacted by these factors.



Traumatic Brain Injury

´ Following a brain injury there is a biochemical cascade within the brain.

´ It is this cascade that leads to the secondary impact of TBI.

´ There is an impact to neuronal cell membranes as a result of the stretching 
of nerve fibers (axonal shearing).

´ This leads to cellular and biochemical changes.

´ These biochemical changes interfere with the normal regulation of the flow 
of potassium andn calcium ions and prompt the release of excitatory 
neurotransmitters that lead to more dysfunction and greater disequilibrium.

´ The brain then rapidly depletes its energy stores and is forced into a 
hypermetabolic state learding to oxidative stress and inflammation.



TBI Intervention

´ It stands to reason that the only major way to impact 
these processes is to alter this biochemical cascade and 
normalize these processes. 

´ This means the introduction of stabilizing forces that can 
alter our internal biochemisty – good nutrition.

´ This would include anti-inflammatory agents, anti-
oxidants, vitamins, minerals and balancing of 
macronutrients (fats, carbs, proteins).

´ These are the energy producers of the human body and 
can dramatically change someone from the inside.

´ Positive outcomes were associated with anti-oxidants, 
bcaa’s and polyunsaturated fats (healthy fats).



Inflammatory agents 
impair recovery from 
TBI

´ Inflammatory foods, especially high 
fat diet impairs function in TBI.

´ This would include sugary and high 
fructose corn syrup, trans fats, 
vegetable iols, refined or simple 
carbohydrates, processed meat 
and excessive alcohol.

´ Saturated and trans fats are the 
worst culprit, while monosaturated 
and polyunsaturated fats are health 
and anti-inflammatory.



Head On 
Program
´ Multivariate 4 channel 

coherence neurofeedback 
training 
(QEEG/Connectivity driven)

´ Photobiomodulation/ 
Vielight Gamma

´ Nurtitional/Health coaching 
program

´ All can be integrated into 
your practice and/or done 
remotely



Head On!

´ Originally created as a 
concussion program.

´ Later thought of as 
interventions that can help 
with memory decline and 
dementia.

´ We now believe these can 
all help just about anyone 
either in isolation or 
together.

´ Effects appear to be 
additive.





Nutrition/Health Plan

´ Focused on learning 
habits of health including 
diet/food, hydration, 
sleep, social support, 
energy level, 
movement/fitness, and 
many others.

´ Four pillars of intervention 
including health 
coaching, learning 
healthy habits, nutrition, 
and social support.



Nutritional Intervention

´ Anti-inflammatory, nutrition dense program designed for weight loss and 
enhanced body and brain functioning.

´ Low sugar content meant to stabilize blood sugars.

´ Learn to eat multiple times per day (6) in smaller amounts.

´ Fat burning, mild ketosis which alleviates oxidative stress.

´ Hydration to nourish organs, the brain and remove toxins.

´ 26 essential vitamins and minerals to feed the body and brain.

´ Protein, vegetables and health fatty acids to fight inflammation and enhance 
functioning.

´ Specific anti-inflammatory agents and probiotics built in.

´ Weight loss, gain, fitness or direct treatment of chronic inflammation.



Nutritional breakdown

Water soluble 
vitamins

Fat soluble 
vitamins

Macrominerals Trace Minerals Probiotics/Anti-
Inflammatory 
Agents

C, B1,B2, B3, 
B5, B6 and B12

A, D, E and K Calcium, 
Phosphorus, 
Magnesium, 
Potassium and 
Sulfur

Iron, 
Manganese, 
Copper, Zinc, 
Iodine, 
Selenium

Selenium, 
Molybdenum, 
Chromium, 
Manganese

Blood flow, 
heart, energy 
metabolism, 
digestion, 
blood cells 
and brain 
functioning.

Immune 
system, organs, 
bones, blood 
and oxygen 
flow 
throughout the 
body.

Bones, 
muscles, blood 
pressure and 
metabolism.

Blood and 
oxygen flow, 
cholesterol, 
immune 
system, thyroid 
and reducing 
inflammation.

Anti-
inflammatory, 
gut health.





Longevity and healing

´ Insulin signaling

´ Sir1/Sir2 activated by calorie restriction and may extend life by 30%

´ IGF-1 (insulin growth factor) may prevent disease and extend life

´ Decreased T3 and oxidative stress

´ Decreased inflammation

´ DNA and metabolic repair

´ Avoids beta amyloid buildup

´ Increased neurotropins and other proteins (exercise)

´ Decreasing blood pressure prevents brain aging



Exercise and 
movement
´ Maintain a healthy weight.

´ Heart disease risk reduced.

´ Manage blood sugars.

´ Improved mood and mental well-
being.

´ Helps cognitive functioning.

´ Strengthens bones and muscles.

´ Reduced cancer risk.

´ Improved sexual health.

´ You may live longer.

´ Required for you bodies and 
organs to function!



Photobiomodulation

´ Infrared light stimulation to enhance 
brain activity.

´ Vielight gamma.

´ Diodes over midline frontal, mildline
and left and right parietal regions as 
well as use of a nasal stimulator.

´ Stimulates at 810 nm, the frequency 
shown to penetrate the skull and 
physiologically augment brain cells 
and mitochondria functioning.



Cellular impacts

´ Direct evidence that infrared 
light at 810 nm penetrates the 
skull and is excitatory at the 
level of the cellular membrane 
and mitochondria.

´ This produces an increase in 
ATP or the energy of cells and 
brain cells.



Evidence of brain 
changes

´ 20 subjects underwent sham and 
active simulation with crossover to 
each group.

´ Enhancements in brain activation 
and not just in gamma.

´ They also showed greater global 
efficiency or speed of connectivity 
processing.



Traumatic 
brain injury 
case studies



… continued



Dementia 
studies



… continued



Case Review

´ The patient was a 74-year-old 
female who presented for 
evaluation related to memory 
problems.

´ Most likely has Alzheimer’s disease.

´ Two-month follow-up period.

´ Lost 22 lbs with a 4 pt drop in BMI 
(almost healthy).

´ Improvements in memory, naming 
and motor control.

´ Dramatic reductions in theta from 
the front to back of the brain.



4-Channel Multivariate Coherence Neurofeedback



Efficacy studies in support of 4 channel 
MVCNF (N = 591)

Population Sample Design Findings 1 Findings 2

General Population N = 174 MVCNF v 2 Ch CNF MVCNF > 2 Ch CNF Enhanced coherence and reduced 
power

Traumatic Brain Injury N = 20 Compared time since injury in 3 
groups

Improvements in symptoms and NP 
testing

Changes associated with increases in 
coherence

Epilepsy N = 52 MVCNF v 2 Ch CNF MVCNF > 2 Ch CNF 81% reduction in seizures

Learning Disabilities N = 63 MVCNF v 2 ch CNF v resource room MVCNF > 2 ChCNF > RR 1.6 year increase in reading

Autism N = 110 MVCNF v 2 Ch CNF MVCNF > 2 Ch CNF 98% success rate

Autism MND N = 78 MVCNF v 2 Ch CNF v Bipolar MVCNF > 2 ChCNF > Bipolar Mu suppression with coherence changes 

Depression N = 54 MVCNF Psychotherapy v WLC MVCNF > both groups 94% success rate, crossover and 2 yr f/u

Developmental Trauma N = 40 MVCNF v. Psychotherapy Exp > controls on clinical ratings Δ in power, sources and connectivity



Meta-Analysis

´ Clinical changes (ratings, cognitive 
or other testing): Cohen’s d = 1.8

´ Measured connectivity changes: 
Cohen’s d = 2.8

´ Anything about 0.6 is a significant 
effect size.





Depression study with 2 
year follow-up.



… continued
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NFB Therapy



New neurofeedback 
system for the office or 
at home.

´ 4 channel eeg amp 
with pre-programmed 
bioera pro software.

´ Can run 4 ch mvcmf or 
single channel training.

´ There is both a home 
and pro/clinic version.

´ Easy to learn how to use 
and affordable.

´ No cost per client or for 
sessions.

´ Adjustable settings.





Adjustable settings





Thank you! 
Any questions 
we can 
answer?


