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• We have a puzzle for understanding Biofeedback mechanism

• A) Feedback

• B) Learning psychology
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What is Biofeedback



• In general theory of systems, each system has at least tow parts 
which communicate with each other

• We have a loop of feed forward and feedback in each systems.
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• Our brain works based on feed forward and feedback loops too.

• The result of this loop is Self Regulation.
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Learning Psychology

• One of main subjects in learning psychology is conditioning.

• We have two type of conditioning: Classic conditioning & Operant 
Conditioning.

• Neurofeedback generally works based on Operant conditioning.
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Learning Psychology
• Learning of a behavior

• Learning of a change in biological responses
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• Temperature Biofeedback

• EMG Biofeedback

• Heart Rate biofeedback

• Heart rate variability (HRV) Biofeedback

• Respiration Biofeedback

• GSR/SC/EDA Biofeedback

• EEG Biofeedback (Neurofeedback)

Types of Biofeedback
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Clinical Applications



• Migraine Headache

• Reynaud Syndrome

Temperature Biofeedback



• Anxiety

• Arousal modification

Skin Conductance Biofeedback



• Muscle Pattern Training

• Stroke Rehabilitation

• Pelvic Floor 

Electromyography (EMG) Biofeedback



Heart Rate Variability (HRV) Biofeedback





SDNN
Normal range: 50-100 ms









Other Applications



Biofeedback and Brain performance- (Heart and Brain)

heart actually sends more signals to the brain than the brain sends to the heart! 
Moreover, these heart signals have a significant effect on brain function – influencing 
emotional processing as well as higher cognitive faculties such as attention, perception, 
memory, and problem-solving.

https://www.heartmath.com





Biofeedback + VR

VR+HRV





Biofeedback & BCI/HCI







Electrophysiological Signals as Biomarker

1. Quantitative Analysis of Surface Electromyography: Biomarkers for Convulsive Seizures

2. Electromyography Signals as Biomarkers for Parkinson’s Disease

3. Wrist-Worn Electrodermal Activity as a Novel Neurophysiological Biomarker of Autonomic 
Symptoms in Spatial Disorientation

4. The association between electrodermal activity (EDA), depression and suicidal behaviour: A 
systematic review and narrative synthesis

5. Heart Rate Variability as a Biomarker for Predicting Stroke, Post-stroke Complications and 
Functionality

6. Short-Term Heart Rate Variability and Blood Biomarkers of Gastric Cancer Prognosis

7. Heart Rate Variability as Early Biomarker for the Evaluation of Diabetes Mellitus Progress


