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Movement in a seating system and 
mobility device is essential for 

neuroplasticity in the neurologically 
challenged client. I have worked with 
neurologically challenged children and 
adults for 30 years and have observed 
the changes in our professional/medical 
understanding of how the brain develops 
and copes with these issues and the 
resultant changes in treatment. Most of the 
individuals I work with have very limited 
motor skills and require mobility devices 
to support their daily needs. Early on, our 
treatment adapted the client’s world to 
overcome the challenges created by damage 
to the brain. Now, with our understanding 
of how the brain changes, we can enhance 
their skills and neuroplasticity through 
enriched environments.

Neuroplasticity is defined as the brain's ability to 
reorganize itself by forming new neural connections 
throughout life. It is the creation of new neurons and the 
ever-changing wiring that happens through interactions 
with our environment. Enriching and enhancing 
one’s environment has been shown to positively affect 
neuroplasticity in numerous research studies. While the 
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exact definition of enriched environments is still open ended, one 
of the most important characteristics of enrichment is movement. 
Movement is defined as an act of changing physical location or 
position. Movement encourages our brains to understand how 
our world is set up and how we form relationships with our 
world. Movement can be something that is done to us or, more 
important, is something that is intrinsic or intentional to that 
individual, done under one’s own desire, intent or motivation. The 
type of movements referred to here is either vestibular, the sense 
of our body moving through space or movement of joints that is 
self-initiated. The vestibular system is always ‘on,’ has connections 
throughout the central nervous system that effects reflexive and 
planned movement, and effects our state of arousal and cognition. 
Self-initiated movement, also called experience dependent activity, 
feeds our brain, creating new connections and possibly improving 
sensorimotor performance. Experience-dependent activities 
enhance brain-derived neurotrophic factor, a protein that enables 
a brain’s recovery at the structural and chemical level. This factor 
is imperative in allowing new wiring and connections between 
neurons. The more experience-dependent activities, the more brain 
derived neurotrophic factor. Enriched environments that stimulate 
an individual to move and explore enhance neuroplasticity. We all 
are familiar with the research studies that provide one group of 
animals with lots of opportunities to move and play while another 
group of animals has limited access. The animals with enriched 
environments have more axons and dendrites at their neurons then 
the comparison groups. 

Our seating systems and mobility devices are a perfect starting point 
to look at enriching environments for individuals. In most cases 
these systems are used daily and are a vital part of a person’s life. 
Movement in these systems, while still encouraging postural control 
and pressure relief, is one way of enriching the environment. This 
movement can be as simple as adding an air bladder to a seat or a 
back or as complex as a manufactured dynamic add-on part or a full 
frame. Enriching environments for our neurologically challenged 
clients, including movement within the system, should be a goal for 
most seating clinicians. 

CONTACT THE AUTHOR 
Suzanne may be reached at SEASON@SMHDC.ORG. 

REFERENCES:

1. BRIELLMANN, R.S., ABBOTT, D. F., CAFLISCH, U., ARCHER, J.S., 
& JACKSON, G. D. (2002). BRAIN REORGANIZATION IN CEREBRAL 
PALSY: A HIGH-FIELD FUNCTIONAL MRI STUDY.

 NEUROPEDIATRICS. 33(3):162-5. 

2. CAMPBELL, G. (2009, FEBRUARY 13). MICHAEL MERZENICH ON 
NEUROPLASTICITY. BRAIN SCIENCE PODCAST, 54. RETRIEVED 
FROM HTTP://WWW.BRAINSCIENCEPODCAST.COM/STORAGE/
TRANSCRIPTS/BSP-YEAR-3/54-BRAINSCIENCE-MERZENICH.PDF.

3. DOIDGE, N. (2007). THE BRAIN THAT CHANGES ITSELF. PENGUIN 
GROUP, NEW YORK CITYDYNAMIC [DEF 2]. (N.D.) DICTIONARY.COM. 
RETRIEVED OCTOBER 1, 2016, FROM HTTP://WWW.DICTIONARY.
COM/BROWSE/DYNAMIC.

4. EASON, S. (2011). DYNAMIC SEATING: WHY, WHO, HOW? IN 
PROCEEDINGS OF THE 27TH INTERNATIONAL SEATING SYMPOSIUM: 
THE NEXT CHAPTER, PITTSBURGH, PA: UNIVERSITY OF PITTSBURGH. 

5. EASON, S. (2015). ENHANCING DEVELOPMENT WITH DYNAMIC 
WHEELCHAIR COMPONENTS. DIRECTIONS, 4, 50-52.

6. MORGAN, C. B., NOVAK, I., & BADAWI, N. (2013). ENRICHED 
ENVIRONMENTS AND MOTOR OUTCOMES IN CEREBRAL PALSY: 
SYSTEMATIC REVIEW AND META-ANALYSIS. PEDIATRICS, 132(3), 
E735-E746. DOI: 10.1542/PEDS.2012-3985 

7. ROSSINI, P. M., & DAL FORNO, G. (2004). INTEGRATED 
TECHNOLOGY FOR EVALUATION OF BRAIN FUNCTION AND 
NEURAL PLASTICITY. PHYSICAL MEDICINE AND REHABILITATION 
CLINICS, 15(1), 263-306.

8. PRESPERIN PEDERSEN, J., & EASON, S. (2015). USING SEATING 
TO ENHANCE MOVEMENT OF THE BODY IN A WHEELCHAIR. IN 
PROCEEDINGS OF THE 31ST INTERNATIONAL SEATING SYMPOSIUM: 
THE NEXT CHAPTER, PITTSBURGH, PA: UNIVERSITY OF PITTSBURGH. 
RETRIEVED FROM HTTP://WWW.ISS.PITT.EDU/ISS_PRE/ISS_PRE_DOC/
ISS_2015.PDF

9. TAUB, E., CRAGO, J.E., & USWATTE, G. (1998). CONSTRAINT-
INDUCED MOVEMENT THERAPY: A NEW APPROACH TO TREATMENT 
IN PHYSICAL REHABILITATION. REHABILITATION PSYCHOLOGY, 43, 
152-170.

10. WATSON, N. M., WELLS, T. J., & COX, C. (1998). ROCKING CHAIR 
THERAPY FOR DEMENTIA PATIENTS: ITS EFFECT ON PSYCHOSOCIAL 
WELL-BEING AND BALANCE. AMERICAN JOURNAL OF ALZHEIMER'S 
DISEASE AND OTHER DEMENTIAS, 13(6), 296-308.

11. WITTENBERG, G. F. (2009). NEURAL PLASTICITY AND TREATMENT 
ACROSS THE LIFESPAN FOR MOTOR DEFICITS IN CEREBRAL PALSY. 
[SUPPLEMENT] DEVELOPMENTAL MEDICINE CHILD NEUROLOLGY, 51 
(SUPPL 4) 130-133.

12. CROCKER, L.D., HELLER, W., WARREN, S.L., O’HARE, A.J., 
INFANTOLINO, Z. P., MILLER, G. A. (2013). RELATIONSHIPS AMONG 
COGNITION, EMOTION, MOTIVATION: IMPLICATIONS FOR 
INTERVENTION AND NEUROPLASTICITY IN PSYCHOPATHOLOGY. 
FRONTIERS IN HUMAN NEUROSCIENCE, 7:261.

MOVEMENT AND NEUROPLASTICITY 
(CONTINUED FROM PAGE 29)

For more information, contact 
Weesie Walker at wwalker@nrrts.org

30 DIRECTIONS 2018.2


