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By the end of this session, attendees will be
able to:

1. Define Neuroplasticity

Lea rni ng 2. Describe basic neurological concepts
@) bJ ectives that support neuroplasticy

3. Explain how incorporation of habits and
routines support the neuroplastic process

4. Identify environmental supports that
facilitate positive neuroplastic changes

What We Know
About the Brain

* The brain weighs about 3 pounds

* 78% H20, 10% fat, 8% protein, 1% carbs,
1% salt, 2% other constituents

* The neuron is the main cell in the brain .
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How The Brain
Communicates

* The neurons form synapses (synaptogenesis)
where information is passed from one neuron
to another

* Neurotransmitters are sent and received at
synapses (electrochemical messages)

* 100 trillion synapses (1,000 trillion synapses
by some estimates) in the brain

* These synapses form networks




« Appear to occur quickly with physical
impairments
* We maY think a person is experiencing
astic changes when they are really

Wh at We Kn oW Egiwgogynamic networks

The brai_n's_abilit to . Sometimes when doing a new skill, we simpl
reorganize itself by forming About recruit existing neural maps ’ i

new neural ConneCtlonS : * Cortical Reor; izati
ganization
N euro p I astic . Nt_eurolnal neitw':)rl;s are alffected by a
stimulus or lack of stimulus, meaning we
Changes need enriched environments!
(Medicine Net, 2016) (Doll, 2015¢)
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Routines and
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10 Common Neuromyths

1. You only use 10 percent of your brain M atte r ! @

2. Youare born with all the brain cells you will ever have b r@ I n

3. The brain is hard wired Brain Rules

4.  Abrain injury is always permanent %

5. Its all downhill after 40 (or 50 or 60 or 70) 1_2 _Pnnmples f(.)l‘. r u I e S

o Surviving and Thriving

6. Listening to Mozart makes you smarter

7. Aperson's personality displays a right brain or left-brain at Work, torme, and T
dominance School

8. Creative people are naturally "right brained" John Medina JOHN MEDINA

9. People learn better when the teaching is matched to their
learning style

10. You can learn through subliminal messages




Feedback Loop Between

the Brain & The Habits: Exercise
Environment
« Exercise is correlated to elevated cognitive
performance
* Feedback Loop . Is.olng_—ter;zn memory, Attention, Problem
; ; ; . olving, Reasonin
ol ol U it o4 Environment e Braln * Exercise in%:reases blogd flow to the brain

emvironment Influence:one another « Exercise decreases the risk for general

* You want adapt your environment dementia and Alzheimer’s
+ Healthy Habits Make Strong * Lowers levels of stress hormones (cortisol), and
Neuronal Connections: there are higher levels of dopamine
* Regular exercise may help ease depression and
anxiety
(Doll, 2015) (Medina, 2014, p.35)

What is the Best Exercise Exercise

* There isn’t one!
« Choose exercise(s) that you enjoy
) ! Treatment Implications
« Walking may be the most underrated exercise e Determine an appropriate exercise program
e Create the habit of exercise through a daily
routine
e Group exercise opportunities
e Community supports and resources
e Alittle goes a long way

« Resistance (Strength) training has much research to
support the benefits: A combination of various muscle
contractions (isometric, isotonic, concentric and
eccentric) all promote strength gains

« Focus on performance-based goals (function)



https://freepngimg.com/png/52373-exercise-image-free-download-png-hd
https://creativecommons.org/licenses/by-nc/3.0/
http://www.postgrad.com/blog/getting-fit-free-student-guide-exercise/
https://creativecommons.org/licenses/by/3.0/
https://www.scientia.global/professor-kirk-erickson-health-neuroscience-how-and-why-exercise-improves-cognitive/
https://creativecommons.org/licenses/by/3.0/

Habits: Sleep

* Sleep Loss= Brain Drain
* “Sleep Well, Think Well”

* Good sleep improves learning and exercise
performance

* Poor sleep= increased production of cortisol
(stress hormone) throughout the day
* Nap Zone=Fatal

* Poorer attention, increased accidents during
midafternoon “nap zone”

* Embrace the need to nap!
* Are you a Lark or a hummingbird?
« Try to prioritize productive and creative tasks
during your most productive hours
* Generalizations don’t work

* Not everyone needs 8 hours of sleep, pay
attention to the numbers that disrupt normal
function

Sleep

Treatment Implications

« Facilitate healthy sleep habits and routines.

« Modify the environment to promote sleep.

« Embrace a healthy sleep schedule including
naps.

« Provide interventions at the client’s most
productive time frames.

o Assess sleep - how much sleep is most
beneficial for the specific client.
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Habits/Environment: Stress

*Stress serves as the body’s defense system.

*Chronic stress deregulates a system built to deal with
short-term responses.

*Cortisol produced from chronic stress can damage the cell of
the hippocampus, impacting memory and learning.

*Emotional stress has been shown to impact the ability to
learn and work productivity.

(Medina, 2014, p.81)

Stress

Treatment Implications
e Reflect on the level of stress that our interactions cause
for our clients.
e Implement a healthy exercise routine.
e Utilize mindfulness and meditation as an intervention
tool.
e Consider how the treatment environment is impacting
stress.
o Sensory
o Other clients
o Tone of voice
e Set realistic and appropriate goals.



https://www.tasnimnews.com/en/news/2018/12/03/1890209/children-with-sleep-hygiene-less-likely-to-have-problems-at-school
https://creativecommons.org/licenses/by/3.0/
http://www.freeismylife.com/2011/08/sleep-innovations-giveaway-week-4-win.html
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://www.peoplemattersglobal.com/news/work-culture/89-of-uk-employees-suffers-from-workplace-stress-23963
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.peoplemattersglobal.com/article/leadership/managing-the-stress-of-covid-19-6-tips-for-business-leaders-25668
https://creativecommons.org/licenses/by-nc-sa/3.0/

Environment:
Attention and Memory

*Our brains don’t pay attention to boring things.
*The brain cannot multitask.
*Emotional arousal helps the brain learn.

*Our brains check out after 10 minutes unless you pull them
back with narratives and emotion rich events.

*Memory recall is improved when in the environment where it
was first put into the brain.

*Working memory allows us to temporarily retain newly
acquired information, but if we don’t repeat it, it disappears.

*The way to make long-term memory more reliable is to
incorporate new information gradually and repeat it in timed
intervals.

(Medina, 2014, p.124 & 159)

Attention and Memory

Treatment Implications

* Focus on one thing at a time.

e Consider the length of time your client can attend.

® Practice in the natural context.

* Repetition is necessary. Medina suggests teaching in
cycles throughout the day.

* Incorporate new information slowly and in small
doses.

e Attempt to connect emotion to information.

Environment: Vision

*Vision is our most dominant sense.

*We learn and remember best through
vision, not through hearing or reading
written words.

*Processing visual information is a highly
complicated process, but it takes less
effort to comprehend.

*We don’t always process visual
information 100% accurately.

(Medina, 2014, p. 197)

Vision

Treatment Implications

¢ Communicate with pictures when possible.
* Color and animation assist with memory.
® Practice in a natural environment.

o Refrain from providing information that you want
someone to remember in written or verbal format.

¢ Visual cues should be pictorial.



http://www.mattguyan.com/the-human-memory-system/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.flickr.com/photos/78305168@N00/5231185444/
https://creativecommons.org/licenses/by-nc-nd/3.0/
http://thenotice.net/2012/02/graphites-night-look/
https://creativecommons.org/licenses/by-nc-nd/3.0/

*Music improves mood.

*Music increases dopamine. Dopamine is a neurotransmitter involved in memory

Environment: formation.
M u S|C *Music reduces stress.

*Music speeds recovery (ie: music therapy).

Music

Treatment Implications

Utilize music for mood regulation.
Incorporate music to support
other important habits/routine
(sleep, stress management,
exercise).

Create an environment that
facilitates adaptive neuroplasticity
through incorporating music.

e

The Mind & Music

Important
Takeaways

*Neuroplastic changes are always
occurring. Our focus must be facilitating
adaptive changes versus maladaptive
changes.

*Habits, routines, and environment are
important when attempting to facilitate
adaptive neuroplasticity.

*Utilizing supportive habits, routines, and
environments as intervention strategies
are necessary to enhance neuroplastic
changes.

*A great article to demonstrate the
benefits of routines written by an OT:

https://www.inverse.com/mind-body/ro
utines-important



http://www.pngall.com/musical-notes-png
https://creativecommons.org/licenses/by-nc/3.0/
http://www.youtube.com/watch?v=8HLEr-zP3fc
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