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What is Biofeedback? 
        “Biofeedback is a process that enables an individual 

to learn how to change physiological activity for the 

purposes of improving health and performance. 

Precise instruments measure physiological activity 

such as brainwaves, heart function, breathing, 

muscle activity, and skin temperature. These 

instruments rapidly and accurately "feed back" 

information to the user. The presentation of this 

information — often in conjunction with changes in 

thinking, emotions, and behavior — supports desired 

physiological changes. Over time, these changes 

can endure without continued use of an instrument. 
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Biofeedback Process 

• Biofeedback 
• Biological (physiological) Information 
 

• Biofeedback Training 
• Psychophysiological Association 
 

• Goal of Biofeedback 
• Voluntary Self-Regulation   

                                              Kapes B.M. 



Biofeedback Process 

• Biological Information 
•  Unconscious to Conscious 
 

• Biofeedback Training 
•  Discrimination Training 
 

• Voluntary Self-Regulation 
• Self-Efficacy      

                                   Kapes B.M.         



Biofeedback Training 

   BFT is a systematic process using 

electronic sensing instruments to 

reveal and amplify specific 

physiological responses in real time 

so an individual may consciously 

recognize, influence and learn to  

self-regulate normally unconscious 

psychophysiological processes. Kapes B.M.  



The Biofeedback Loop 
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Biofeedback 

• Biofeedback teaches people how to monitor and 
change the frequency and amplitude of the 
electronic signals by controlling (relaxing) the body 
region to which the electrodes are attached. The 
three phases of biofeedback are: 

– Awareness of physiological response  

– Control of physiological response  

– Application of reconditioned response in 
everyday routines  



Clinical Biofeedback 

• Clinical biofeedback, to strengthen the 
conditioned response, combines 
sophisticated technology and various other 
forms of relaxation, including: 

•  diaphragmatic breathing  

•  autogenic training  

•  progressive muscular relaxation  

•  mental imagery  



Clinical Biofeedback  
(continued) 

• There are several types of clinical 

biofeedback, each monitoring a specific 

physiological system; these are: 

•  electromyography (EMG)  

•  electroencephalography (EEG)  

•  electrocardiography (EKG) 

•  electro dermal (EDR) 



 
 Finger Temperature (FT) 

 

 Respiration 

 

 Skin Conductance (SC) 

 

 Electromyography (EMG) 

 

 Blood Pulse Volume (BVP) 

General Biofeedback Modalities 

https://bear.he.net/~stens/epistore/?productId=780


Biofeedback Units 

• 4 types of Units:  

– Peripheral temperature,  

– Finger Phototransmission,  

– Electrical resistance units/ Skin Conductance 

Activity  

– Electromyography (EMG),  

• EMG - most typically used form of 

biofeedback  

• Scale on unit can be both visual and audio  

• Measured in microvolts, 0-10 scale  



Biofeedback Units 

• Peripheral temperature units 

– Indirect measure of the diameter of 

peripheral blood vessels 

• Easily seen in toes & fingers 

– Variations in body reactions change 

temperature 

•  temperature indicates relaxed state 

•  temperature indicates stress, fear, anxiety 



Thermal Feedback  
 A device that monitors vasodilatation (↑ blood volume and 

vasoconstriction (↓ blood volume). 

 Usually, to the middle or small finger of your dominant hand.  

 When you are tense or anxious, your skin temperature drops 
as blood is redirected inward to muscles and internal organs, 
(sympathetic nervous system).  

 Like monitoring muscle tension, measuring skin temperature 
is a useful tool in learning how to manage stress, (↑ in skin 
temperature-activation of parasympathetic nervous system).  
 ↓ 85F = Aroused, Distressed   

 85-89.9F = Anxious, Nervous  

 90-92.9 = Normal Range  

 93-94.9 = Calm, Quiet 

 Above 95 = Deeply Relaxed 



Biofeedback Units 

• Finger Phototransmission 

– Measured indirectly using a 

Photoplethysmograph 

– Monitors amount of light reflected by 

subcutaneous tissues based on amount of blood 

flow  

– As blood volume increases the amount of light 

detected decreases 

– Monitor finger pulse 



Biofeedback Units 

• Electrical resistance units/ Skin 

Conductance Activity 

– Measures amount of perspiration on the skin  

• Sweat contains salt which increases electrical 

conductivity 

– Passes a small current through the fingers 

(volar surface) and/or palm 

– Measures impedance of electrical current 

– Lie detector testing  



Skin Conductance (SC) 

 Electrodermal Response (EDR) or Galvanic Skin 
Response (GSR) 

 Measurement of skin response to a small electrical 
current being passed through it.   

 Changes in resistance of skin to an electrical current 
due to opening and closing of sweat glands.  

 Electrodes attach to the volar surface of finger tips or 
palm of hand. 

 The more emotionally aroused you are, the more 
active your sweat glands are and the greater the 
electrical conductivity of your skin.  

 Indication of sympathetic arousal; quick to activate, 
slow to recover. 
 Effective in treating: phobias, anxiety, excessive 

sweating, and, at times, stuttering since these emotions 
will affect your skin's conductivity. 



Biofeedback Units 
• Electromyographic (EMG) 

– Measures electrical activity in skeletal muscle 

– May be very simple to very complex 

– Take-home models 

• Electrodes – you will mostly see surface 
electrodes 
– Active electrodes:   

• Detects electrical activity from muscle contraction & converts 
into visual or auditory signals 

– Reference electrode (ground electrode):  
• Filters “noise” or unwanted electrical activity in the 

environment (other electromagnetic energy);  

• Point of reference to compare the electrical activity recorded 
by the active electrodes 



Surface Electromyography (SEMG) 

 Three Fold Purpose: 
1. Receive the electrical 

signal 

2. Separate this electrical 

output from other energy 

on skin and amplify it 

greatly 

3. Convert the amplified 

EMG signal into useful 

forms of information 

(Biofeedback) 



Surface Electromyography (SEMG) 

 

 

 An electrical correlate of 
muscle contraction 

 EMG is measured in 
microvolts (millionths of a 
volt) 

 The strength of 
contraction is directly 
proportional to the signal 
level 

 EMG is derived from 2 
active electrodes and a 
ground/reference 

Microvolts 

Seconds 

A 

B 

0 5 

A – Bicep 

B - Tricep 



 EMG Biofeedback 

 



EMG 

Units 



Indications for EMG Use 

• Facilitation for muscle reeducation 

• Restoration of neuromuscular function 

• Increase muscular strength  

• Promotion of relaxation of spasm 

• Reduction of muscle guarding 

• Assistance with pain control 

• Neurological Conditions (following stroke, 

spinal cord injury, cerebral palsy, 

incontinence) 



Functional Tone Management 

• Helps patients regain 

hand function 

• Current studies 

monitoring cortical 

reorganization 

• Incorporate EMG 

recording to measure 

improvement? 
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Neurofeedback works by 
helping to restore a better 

balance of waves in 
various parts of the brain.    



Neurofeedback 

 

Neurofeedback:  
electroencephalograph  

(EEG) recording system  

and training software trains  

an individual to concentrate  

while receiving visual and  

auditory feedback from a  

computer. 

  
 

http://www.reacor.ru/eng/REHACOR_only/html/eeg_bfb.html
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Normal Brain 

•Good balance of 

brain waves 

•Ability to shift easily 

from one brain state 

to another 



Brain Wave Activity  

 Delta – sleep state (1-3 Hz) 
 

 Theta – between sleep and awake (4-7 Hz) 
 

 Alpha – relaxed state (8-12 Hz) 
 

 Low Beta – focused concentration (SMR-Sensory Motor 
Rhythms) (12-15 Hz) 
 

 Mid-range Beta – alert state (15-18 Hz) 

 

 High Beta – very alert, vigilant (Above 18 Hz) 
 

 Gamma – Hyper vigilant (Above 40 Hz) 
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This electrical signal is then 

magnified by some kind of 

amplifier, which is then fed 

through a computer.   
BrainMaster 

Pocket 1-W  EEG 

Wireless Pendant 
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Computers can filter out the various 

brain wave frequencies & provide us 

with this information in a usable form. 
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The patterns of brain wave activity varies, 

depending on where on the brain we are 

looking, and what kinds of things we are 

doing.    In different mental states, different 

types of brain waves dominate.    
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Neurofeedback works by re-training 

the brain to produce the beta waves 

on its own – and many people 

continue to improve after the training 

ends!   


