
NEUROFEEDBACK AS A 
TOOL FOR 

PAIN AND ANXIETY 





• Learn about the neurophyisology of pain and the brain

• Examine the relationship between pain, anxiety, and PTSD

• Understand the evidence based approach to neurofeedback for pain, 

headaches, fibromyalgia.

• Discover applications and protocols of neurofeedback and new 

advances in technology.

I have no financial interests or relationships to disclose.

OBJECTIVES 





S1= Primary Sematosensory Cortex 
S2= Secondary Sematosensory Cortex 

ACC= Anterior Cingulate Cortex

PF- Prefrontal cortex 
M1- Motor Cortex 

1.Nociceptive Matrix : ascending spinothalamic tract= body signals

2.Attentional Matrix: posterior parietal, prefrontal and insula areas= conscious 

perception and cognitive control 

3.Emotional matrix: orbitofrontal, limbic system-amygdala, hippocampus 

(Garcia-Larrea L. et al, 2013,2018)
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• Headaches : NFB vs. TENS vs. control group = NFB and TENS decrease pain intensity 

compare to control but NFB group had  slightly more of decrease in pain.  (Farahani et 

al, 2014)

• Migraines = NFB group had few migraines per month post treatment  compared to pre-

treatment   (Stokes and Lappin, 2010)  

• Migraines= NFB group 54% had cessation of migraine compared to control group had 

only 8% (Walker et al, 2011)



• Cancer survivor w/neuropathy:   NFB vs. control group = NFB decrease pain intensity 

compared to control even at 1 and 4 month follow up (Prinsloo et al, 2018)

• CRPS :  decrease in pain intensity by at least 30% post session compared to pre-session 

(Jensen, 2007)

• Neuropathic pain in SCI :  increase alpha brain waves, decrease in pain intensity  

((Vučković et al., 2019)



6 groups: 

• neurofeedback NFB

• cognitive behavior therapy- CBT

• PT

• CBT and NFB

• PT and NFB

• control

Shimizu et al, 2022

Statistically significant reduction in 

pain intensity with CBT and NFB 

compared to other groups

Improved reduction of pain with 

addition of NFB to CBT and PT groups 



• NFB vs pain med for fibromyalgia = Both reduce pain but NFB at 4 weeks, meds at 8 

weeks (Kayiran et al, 2010)

• NFB vs traditional medical intervention: 39% reduction pain intensity and 40% less 

fatigue after NFB compared to control (Caro et al, 2011)



Wu et al, 2021

• 80 total diagnosed fibromyalgia (60 neurofeedback, 20 

control)

• 8 weeks

• Neurofeedback:  20 session (600 min total) 

• Control: Education materials and weekly telephone calls 

10 min. 



Wu et al, 2021

MEASUREMENTS:

• Brief Pain Inventory (BPI): 0-10 scale or worst, average and current pain

• Fibromyalgia Inventory Questionnaire Revised (FIQR):  fibromyalgia symptoms 

(pain, fatigue, unrefreshing sleep, stiffness, anxiety, depression, tenderness to 

touch, memory, balance, and environmental sensitivity  AND physical function

• Pittsburgh Sleep Quality Index

• Psychomotor Vigilance Test: Attention -- reponse time to visual stimuli

• Digit Span Test:  Memory-- remember digits fowards and back 



RESULTS BETWEEN GROUPS

• Brief Pain Inventory (BPI):  statistically significant decrease in pain severity (p=.002)  

AND decrease in pain interference (p<.001)  in neurofeedback group compared to 

control

• Fibromyalgia Inventory Questionnaire Revised (FIQR): Statistically significant 

decrease in total score (p<.001) AND increase in function score (p=.038) AND 

decrease in fibromyalgia symptoms (p=.001) in neurofeedback compared to control.

• Sleep is is not significanly different  between groups

• Cognitive function:  Statistically significant decrease in errors (p=.028) in 

neurofeedback group compared to control but not in other cognitive number tasks. 

Wu et al, 2021
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SMR:  Sensory 

Motor Rhythm 

(12-15 Hz)

Hi-Beta:

20-30 Hz = anxiety 



• Increase alpha

• Increase SMR (12-15 Hz) :

• Decrease theta (decrease brain fog)

• Decrease High Beta (associated with anxiety 25-30 Hz)

Placement of electode is center of head to start



25 y.o female

Diagnosis: Fibromyalgia and POTS

Meds:  Low dose Naltrexone, Hydroyzine and Midrodrine (for 

POTS)

Program:  Center of head to increase alpha , decrease theta

Back of the head to decrease delta and theta  



Traditional EEG





• 5 sensors in headband +1 

active electrode.

• 75 min. in-office brain 

assessment

• 15-20 min customized 

programs daily or every other 

day

• 3 months= total of 675-1350 

minutes of training



• Stalled out in talk therapy

• Meds not as effective

• Physical symptoms affecting mental health

• Willing to be consistent with a daily routine (or has help to 

remember)

• Financially afford 3 month commitment (no insurance 

coverage)

• Able to manage the technology





Email: Irene@mind-door.com

Consult phone:  509-557-0373

Mind Door, LLC

1177 Jadwin Ave 

Richland, 99352
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