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Meeting each other

• Stand up , turn to the person behind 
you, shake hands, and  introduce 
yourself

• Describe what is the nicest thing that 
happened to you this week
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Purpose of this exercise?
• Stress assessment

• Hands: temp, dampness, muscle tension, HR
• Clothing: waist tight/loose
• Breathing: location (thoracic/abdomen), rate, pattern  
• Language: But…. , positive, negative
• Posture: Collapse, erect

• Were you aware of body signals going out or 
coming in?
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Body changes Mind/emotions

• Hold pencil between teeth you will become less 
depressed

• If you are powerful you can do more risk action is 
modulated by cortex

• Low power actions revert back to overlearned patterns 
modulated by amygdala

http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html
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Three-year incidence of ten common symptoms observed in primary care. 16% of the 
symptoms have organic causes and 10% of the symptoms have psychic causes while 74% of 
the symptoms have unknown causes. Most likely, the symptoms are a manifestation of stress, 
anxiety and depression.  Graph drawn from the original data in Kroenke & Mangelsdorff, 1989
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Peter Sis

19th Century Illness caused by infectious disease,       
childbirth, trauma, etc

21th Century Illnesses related separation of our evolutionary past 
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Somewhere, something went terribly wrong

The copyright for this picture  is B. Bralds/nonstøck. The phone number is (416) 597 8625fax number is (416) 597 2035
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It is our life style
• We need to respect our evolutionary foundation
• Many more dysfunctions can be reversed or 

prevented by respecting/returning to our 
evolutionary origins (movement, diet, biological 
rhythm, social support)

• Healing is promoted when we feel safe
• Simple behavioral active life style practices can 

make major changes in health from cancer, 
heart disease, eczema, epilepsy, etc.
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• Science demonstrated that children see nine 
dolphins  and that they are not able to discover 
the loving couple because their minds are not 
concerned with such things as love making, 
sex and so on….

• Can you see the nine dolphins……or the loving 
couple….? 

• So if you don't discover the nine dolphins it's 
just giving evidence how “ bad “ your are 
thinking….?
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Biofeedback 
The mind/body 

bridge
Makes the

invisible visible

Personalized 
Learning
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Impact of unwanted sexual attention

Peper, E., Nemoto, S., Lin, I-M., & Harvey, R. (2015). Seeing is believing: Biofeedback 
a tool to enhance motivation for cognitive therapy. Biofeedback, 43(4), 168-172. 

Internal dialogue
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My arm did not move and yet the surface EMG from my forearm 
increased when I mentally rehearsed playing the piano. I did not 
notice anything.  It really made me aware how my thoughts affect 
my body. –25 year old woman psychologist 

Peper, E., Nemoto, S., Lin, I-M., & Harvey, R. (2015). Seeing is believing: Biofeedback 
a tool to enhance motivation for cognitive therapy. Biofeedback, 43(4), 168-172. 
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Muscles react without awareness

• Covert muscle problems
• Unnecessary muscle contractions for the task or 

movement
• Not relaxing muscle after use (regeneration)

• Potential market for simple wearable muscle 
feedback devices for relaxation, sports, training, 
worksite, fitness, physical therapy
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"Every change in the physiological state is 
accompanied by an appropriate change in 
the mental emotional state, conscious or 
unconscious, and conversely, every change 
in the mental emotional state, conscious or 
unconscious, is accompanied by an 
appropriate change in the physiological state" 

--Green, Green, and Walters, 1970, 3. 

Psychophysiological principle
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Distress:
SCL

BVA
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© Peper & Booiman, 2008 and adapted from F. Shaffer.  
Biofeedback TutorParticipant was a yoga meditator who had learned breath control

DistressEutress

Tonic baseline level           Response    Recovery
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Main points
• Individual differences in response and recovery (muscle tension, 

others sweating, cooler hands, heart rate, GI reactions
• Different reactionsto stimuli (e.g., a beach can be relaxing; for 

others it reminds them of a shark attack).
• We are part of a system: diet, exercise, social pressures
• Biofeedback is the individual response not the group average 

and teaches awareness
• Importance of learning mastery skills: stress management, 

problem solving, etc.
• Body affects mind and mind affects body
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Example

• 70% exhalation



© 2016 Peper

70% Exhalation
• Sit comfortably and breathe normally.
• Now continuously exhale 70% of the previous inhaled air.

• Inhale normally, but exhale only 70 percent of the air you just 
inhaled, then inhale again, and again only exhale 70 percent of the 
previously inhaled volume of air.

• Continue breathing in this pattern for thirty seconds, each time 
exhaling only 70 percent of the air you breathe in. If you need to 
sigh, just do it, and then return to this breathing pattern again by 
exhaling only 70 percent of the inhaled volume of air. 

• Sit comfortably and breath normally
• Describe what you experienced

Adapted from: Peper, E. and MacHose, M. (1993).  Symptom prescription:  Inducing anxiety by 
70% exhalation. Biofeedback and Self-Regulation. 18 (3), 133-139.
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Adapted from: Peper, E. and MacHose, M. (1993).  Symptom prescription:  Inducing anxiety by 
70% exhalation. Biofeedback and Self-Regulation. 18 (3), 133-139.
Adapted from: Peper, E. and MacHose, M. (1993).  Symptom prescription:  Inducing anxiety 
by 70% exhalation. Biofeedback and Self-Regulation. 18 (3), 133-139.
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Symptoms: Increase in arousal and symptoms Percent
Lightheaded/dizzy 25.7
Increased in anxiety/panic 22.9
Tension in face/neck, shoulders/back 20.0
Discomfort/uncomfortable/ill at ease 14.3
Nervous sensation/uncomfortable in chest 11.4
Unable to relax/tense 11.4
Increase in heart rate/pounding 8.6
Mind more active/agitation 8.6
Quivering/jittery 5.7
Unbalanced/disoriented 5.7
Feeling flushed/tingling 5.7
Other (e.g., headache, tired, frustrated) 22.9

From: Peper, E. and MacHose, M. (1993).  Symptom prescription:  Inducing 
anxiety by 70% exhalation. Biofeedback and Self-Regulation. 18 (3), 133-139.
Adapted from: Peper, E. and MacHose, M. (1993).  Symptom prescription:  Inducing anxiety 
by 70% exhalation. Biofeedback and Self-Regulation. 18 (3), 133-139.
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Medications Prescribed

• Imitrex (used to treat migraines): unsuccessful
• Topamax, (used to prevent seizures and migraine 

headaches: Nortriptelyne (a tricyclic antidepressant): 
reduced headaches to three per week

• Excedrin to manage her pain

Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic 
Migraine with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 
130–137.
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Interventions as class activities 1-2
• General concepts through experiential practices, 

story telling and research findings about mind-body-
emotion connection

• Three times daily practice of Autogenic training 
• Many times daily practices of the partial formula,  “My 

neck and shoulders are heavy” 
• SEMG feedback of minimum muscle tension of neck 

and shoulders (dysponesis) 
• Changing thoracic to diaphragmatic breathing with 

strain gauge feedback
Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic Migraine 
with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 130–137.
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• Transforming slouching of body posture (e.g. 
feeling self-critical and powerless) versus erect 
body posture (feeling powerful and in control) 

• On going reminder by instructor during class 
sessions to sit erect and slouch. 

• Reframing negative thoughts and self-
judgments each time she slouched or tightened 
her neck to positive empowering thoughts. 

Interventions as class activities 2-2

Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic 
Migraine with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 
130–137.
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http://4.bp.blogspot.com/-
F3cqz4TR13w/Tv4DFa4RYdI/AAAAAAAAAF8/BLl9BXi_dFU/s1600/sit+good+posture.jpg

Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic 
Migraine with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 
130–137.
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Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: 
Eliminating a Chronic Migraine with Electromyography, Autogenic Training, Posture, and 
Mindfulness. Biofeedback, 44(3), 130–137.
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Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic 
Migraine with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 
130–137.
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Generalization and Outcome
• In class each time she slouched, the 

instructor would remind her to lengthen her 
spine.

• Results
• NO headaches since Oct 1, 2014. I 

completely headache free. 
• I look and feel empowered
• I have more mental clarity, and I'm also 

noticing significant changes in my skin. 
Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic 
Migraine with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 
130–137.
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Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic 
Migraine with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 
130–137.
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Learning awareness
“Once I learned that my chronic 
headaches were caused by tension in 
my neck and shoulders, I learned how 
to continuously interrupt my bad posture 
throughout the day and change my 
negative thought process which 
was causing me to slouch and stop the 
headaches from ever happening”

Peper, E., Miceli, B., & Harvey, R. (2016). Educational Model for Self-healing: Eliminating a Chronic 
Migraine with Electromyography, Autogenic Training, Posture, and Mindfulness. Biofeedback, 44(3), 
130–137.
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Peper, E., Lin, I-M, Harvey, R., Gilbert, M., Gubbala, P., Ratkovich, A., & Fletcher, F. 
(2014). Transforming chained behaviors: Case studies of overcoming smoking, 
eczema and hair pulling (trichotillomania). Biofeedback, 42(4), 154-160.
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Why incorporate body 
posture feedback?

• Posture communicates to the world around 
us and to ourselves

• Changing posture affects
• Experience of strength
• Modulate energy levels
• Impacts recall of positive or negative thoughts 

and memories (ruminations)
• Effects breathing and heart rate variability
• Effects hormone production of testosterone and 

cortisol levels
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Challenges with 
elearning/screen learning

• Led blue light emission (insomnia, macular 
degeneration)

• Near visual stress (myopia, increase sympathetic 
arousal, shallow breathing)

• Immobility
• Head forward/collapsed position

• eye, neck, back, shoulders, headache symptoms
• pedestrian deaths (captured by the screen)
• depression
• energy

•
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Potentials for wearables
• Appropriate feedback information that signals the person 

privately (e.g., vibration)
• Instruction how use the wearables 
• Specific skills to change the body’s response

• Slow breathing
• Relaxation mastery skills
• Redirecting focus of attention
• Cognitive reframing
• Problem solving

• Wearables that measure breathing changes, muscle 
tension, pulse amplitude
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The Biofeedback Posture Trainer

• Trains users to develop good posture by vibrating when it 
detects posterior pelvic tilt.

• Holds the biofeedback monitor over the back adhesive and 
when users slouches it vibrates against the skin. 

• To silence this alarm stand straight with anterior tilt.
• Records data on smart phone. 

http://www.uprightpose.com/
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Exercise: Effect of Posture on Perceived 
Strength

Peper, E., Booiman, A., Lin, I.M., & Harvey, R. (2016). Increase strength and mood withposture. 
Biofeedback. 44(2), 66–72.
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Experiential 
study

sloughing 
versus
erect

Peper, E., Booiman, A., Lin, I.M., & Harvey, R. (2016). Increase strength and mood withposture. 
Biofeedback. 44(2), 66–72.
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Peper, E., Booiman, A., Lin, I.M., & Harvey, R. (2016). Increase strength and mood with
posture. Biofeedback. 44(2), 66–72.



© 2016 Peper

Power /non-power posture

• Power posture (take up 
space/enlarge/open up)

• Powerless posture (making yourself 
smaller/defeated)

From: http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html
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Impact of Body Non Verbal Language

• Watching 30 seconds of a physicians 
patient interaction, nonverbal physician’s 
niceness predicts whether patient will sue. 

http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html
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http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html

Power position
Expansion

High Testosterone
Low cortisol
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High testosterone
Low cortisol

http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html

Posture called
pride
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Low Testosterone
High cortisol

http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html

Powerless position
Constriction/getting smaller
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http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html
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Power /non-power posture

• Power posture (take up 
space/enlarge/open up)

• Powerless posture (making yourself 
smaller/defeated)

http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html
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Pose 2 minutes

+20%

-10%

High power               Low power

http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html
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-25%

+15%

High power                        Low power

Pose 2 minutes

http://www.ted.com/talks/amy_cuddy_your_body_language_shapes_who_you_are.html


