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| MIND IN MOVEMENT LABORATORY

. EMG
Twister -

3d camera system

Graduate Programs in
- Experimental Psychology/Human Factors
- Biology/Neuroscience



Positions of Mechanical Advantage Ergonomics & Biomechanics

Use Affects Function Dynamic Postural Tone; Deep vs. Surface Muscles
Direction Intention; Motor Imagery

Primary Control Neck Physiology

Inhibition Inhibitory Control

End-Gaining Motor Preparation

Sensation vs. Perception;

Fault Sensory Appreciation Body Schema, Proprioception

The Force of Habit Satisficing vs. Optimizing

Unity of the Self

Embodied Cognition;
Parkinson’s disease; Neural Circuitry

Lots
Some
Some
AlLittle
Lots

Almost None

Lots

Some

Some

https: //vimeo.com /284599464

https: //www alexandertechnique

science.com/general /overview /s

C|ence-co|’rches-up/
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https://vimeo.com/284599464
https://www.alexandertechniquescience.com/general/overview/science-catches-up/

| TOPICS COVERED

Relation to habitual posture
Relation to movement preparation

Inhibition & End-gaining

Conclusion




INHIBITION —> INHIBITORY CONTROL

- Ability to withhold a response

* Important topic in
o Neuroscience

o Psychology
- Component of executive function

« Associated with choice
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INHIBITORY CONTROL IS RELATED TO
HABITUAL HEAD CARRIAGE
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Baer, Vasavada, Cohen, 2019



END-GAINING WHEN PREPARING TO STEP

- End-gaining
o Interfering with axial coordination when
initiating a movement

o Getting ahead of ourselves

- Task: Stand holding a tray at waist level
o Baseline
o Preparing to walk

* Measure
o Neck length three seconds before step

Baer, Vasavada, & Cohen, 2019



END-GAINING & INHIBITION
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Better Inhibition (%) -

0.0
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Shortening neck (cm) -

Subjects with poor inhibitory control shortened their necks before walking.
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TOPICS COVERED
T

Relation to habitual posture

Tleluien ¢ [Sne gEinig Relation to movement preparation

Inhibitory control and gait preparation

Parkinson’s disease as opposite of Alex tech . . :
Brainstem-cortical connections

Conclusion
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PARKINSON'S DISEASE AS OPPOSITE OF

ALEXANDER TECHNIQUE

- Second-most common neurodegenerative
disorder (1% over age 60)

- Cardinal Symptoms
- Slow
* Rigid
- Stooped
= Tremor

- Also affects
- Executive functions
- Motivation/Mood
* Proprioception/Kinesthesia

Cognitive & Motor Symptoms
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FREEZING OF GAIT IN PARKINSON'S DISEASE

“brief, episodic absence or marked reduction of
forward progression of the feet despite intent to walk”

Context-dependent
Doorways/crowding
Starting/Turning
Anxiety
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FREEZING OF GAIT AND
INHIBITORY CONTROL

Stroop Task

A: Name the Colors
XAXX XAAKXK XXXX XXXX

B: Read the Words
Green Red Purple Blue

C: Conflict: Name the Colors

Blue Green Purple Green

Stroop Score (s)
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Score on Freezing of Gait
Questionnaire (FoG-Q)

Cohen, Nutt, and Horak, 2017



MOVEMENT IS NOT SEPARATE
FROM THOUGHT

“Cognitive centers” and “movement
centers” are deeply interconnected

This is most obvious in neurological
disorders such as Parkinson’s

Fling, Cohen, et al 2014

| \‘\‘“

ronto-cerebellar network



TOPICS COVERED

Relation to habitual posture
Relation to movement preparation

Inhibition & End-gaining

Inhibitory control and gait preparation

Parkinson’s disease as opposite of Alex tech : . .
Brainstem-cortical connections

Direction / Postural Intention Effects on tone, balance, and mobility

Conclusion
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DIRECTION AS POSTURAL INTENTION

- Can psychomotor intentions have
global effects on the whole self,
Including posture and movement?
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. Conditions

. Protocol

. Participants

CAN POSTURAL INTENTIONS MODIFY
BALANCE, TONE, AND MOBILITY?

A.“Light” — Allow your bones to send you up.
B. “Effortful” — Use muscular effort to pull yourself up tall.
C.“Relaxed” — Stand as if you feel tired and heavy.

o Brief instruction followed by performance of tasks
o All subjects performed in all conditions

o 20 adults with Parkinson’s disease
o 20 healthy older adults

Cohen et al, 2016
Cohen et al, 2020



POSTURAL INTENTION AFFECTS BALANCE

“Light” = Longest time In air & least balance disturbance

Light
Effortful
20- Relax

Anteroposterior Position (cm)
P L -

da

o i
0 05 10 15 20 25 30 35 40 45 50
Seconds

Cohen et al, 2020



| INTENTIONS AFFECT MUSCLE ACTIVITY
AND SPINAL COMPRESSION
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Adapted from Cohen et al, 2016; 2020
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TOPICS COVERED

Relation to habitual posture
Relation to movement preparation

Inhibition & End-gaining

Inhibitory control and gait preparation

Parkinson’s disease as opposite of Alex tech . . :
Brainstem-cortical connections
Direction / Postural Intention Intention changes postural tone and mobility

Group intervention for neck pain

Distribution of muscle tone following AT class : :
Comparison to exercise

Conclusion




12

* Question

* Population

AT course

* Assessments

ALEXANDER CLASS FOR NECK PAIN

o Does AT alter distribution of muscle activity?

o 10 subjects with chronic neck pain

o 10 AT classes over 5 weeks ;
o Two pre-tests and two post-tests

Becker, Copeland, Botterbusch, and Cohen, 2018
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MEASURES

e
Stabilizer biofeedback device

1. Self-reported pain

2. Neck muscle activity during Cranio-
cervical flexion test (CCFT)

Thought to reflect tradeoff between deep
muscles and surface muscles

Becker, Copelar;d, Botterbusch, and Cohen, 2018
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RESULTS

Pain

B1 B2 P1 P2

Testing Session
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Alexander group classes reduce neck pain and activity of surface neck muscles.

Becker, Copeland, Botterbusch, and Cohen, 2018
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SCM Activation (% Reference)
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Session

Session

AT group classes reduced reliance on surface neck muscles.

Exercise did not. | |
5 Becker, Mclsaac, Copeland, and Cohen, in preparation



TOPICS COVERED

Relation to habitual posture
Relation to movement preparation

Inhibition & End-gaining

Inhibitory control and gait preparation

Parkinson’s disease as opposite of AT . . :
Brainstem-cortical connections

Direction / Postural Intention Intention changes postural tone and mobility

Group intervention

Distribution of muscle tone following AT : :
Comparison to Exercise

The Poise Project Replicable AT courses for specific populations

Conclusion




WHY IS MINDFULNESS SO POPULAR?

* Mindfulness Based Stress Reduction (1979)
o Standard 8-week protocol — testable, adaptable, replicable

» Google Search on May 15, 2020
o 10,900,000 results
o Wikipedia: 80% of medical schools now offer some version

. TR
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N = . MBSR Expert k evidence-based program MURE

An 8-Week Training
in Mindfulness-Based
Stress Reduction




THE POISE PROJECT AIMS TO BE THE
MBSR OF ALEXANDER TECHNIQUE

- Designing and delivering replicable, testable,
scalable AT-based programs for specific
populations

+ Since 2016 we have reached:
o 125 care partners (12 classes)
o 65 people with Parkinson’s disease (7 classes)

* Presenting and networking at national and
International conferences

+ Basic Science Justification?
* Motivating funding.

28

Monika Gross, Executive Director
The Poise Project

www.thepoiseproject.org



http://www.thepoiseproject.org/

29

O

N

BRIEF BEST SCORE
®

o

O

AT FOR PARKINSON'S: A FEW FINDINGS

* Non-randomized preliminary study
 15in AT group
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AT FOR PARKINSON'S AFFECTS POSTURE
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TOPICS COVERED

Relation to habitual posture
Relation to movement preparation

Inhibition & End-gaining

Inhibitory control and gait preparation

Parkinson’s disease as opposite of AT . . :
Brainstem-cortical connections

Direction / Postural Intention Intention changes postural tone and mobility

Group intervention

Distribution of muscle tone following AT : :
Comparison to Exercise

The Poise Project Replicable AT courses for specific populations

Conclusion




If true, AT principles are out there

N
—

In the world to be discovered. 7

Now is an opportune moment for |
AT experts to join the conversation. %y

We need to show up.

N
<




THANKS TO MY RESEARCH FUNDERS

OHSU Foundation

National Center for
Complementary and
Integrative Health
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