
Jackie Nathan, ARNP-BC  
The Neuroscience of Posture 



The 
Neuroscience of 

Posture 

 

Jackie Orent-Nathan, FNP-BC 

Nurse Practitioner, Pain management Specialist, Posture Educator 

Presenter
Presentation Notes
Speaking of sitting……Does anyone know what “they” say about  SITTING?SITTING is new SMOKINGAccording to Mayo Clinic,Prolonged Sitting found to increase All cause mortalityInc risk of heart disease, diabetes, and some cancers



Heron Stand 

Presenter
Presentation Notes
Relax and let hip hang outPut 1 hand on lower abdomen and 1 hand on buttockElevate your hip on the bent leg side Don’t lock you kneeKeep you hip elevated Switch sides every 30-45 seconds



Objectives 

Challenge the notion that neck, back, and joint 
discomfort are just an unavoidable part of aging Challenge 

Change habitual behavior to prevent progression to 
misaligned posture  Change 

Discover that it's possible to reset your nervous system 
to improve posture  Discover 

Presenter
Presentation Notes
LEARN-----RETRAIN YOUR NERVOUS SYSTEM TO IMPROVE POSTUREDISCUSS WAYS --REDUCE OR ELIMINATE PAIN AND STIFFNESSSO HOPEFULLYMINIMIZE DISCOMFORT FOR YOU AND YOUR STAFF AND PRACTICE DENTISTRY MORE COMFORTABLYSHOW YOU THAT YOU DON’T HAVE TO ACCEPT THAT NECK, BACK, AND JOINT DISCOMFORT ARE AN UNAVOIDABLE PART OF AGINGTEACH YOU A METHOD OF SOFT TISSUE STRETCHING INNATE TO INFANTS AND ANIMALSTEACH YOU WAYS TO PREVENT OTHER INEVITABLE NEGATIVE HEALTH EFFECTS OF MISALIGNED POSTURESHOW YOU SOME THINGS YOU SHOULD CHANGE, LIKE SITTING, THAT HAVE A NEGATIVE IMPACT ON POSTURE



My Journey 
 

• Pain Specialist: Over 2 decades experience 
in pain management focusing on non-
pharmacological management of chronic 
pain 

 

• Co-developer: Coping with Chronic Pain 
Workshop, a neuroscience-based pain 
education (brain retraining for pain) and 
yoga class offered as part of my practice 

 
• Posture Educator: FitAlign breath-based 

neuromuscular exercise system designed 
to improve posture & core strength from 
the inside out (Michaelle Edwards) 

Presenter
Presentation Notes
READ SLIDE---I did not seek out posture trainingCME $          yoga retreat center              “Change Your Posture, Change your Life”Watched my pain patients…..FOR EXAMPLEThought the course might give me tips to help them		TURNED OUT IT CHANGED MY LIFEAt the time, I had neck pain all the time Severe pain, incapacitating /associated headache and also less severe low back painSaw orthopedics, ESI, PT, massage therapy, Acupuncture, ReikiGOT TRANSIENT RELIEFAfter a few months of practicing Yogalign, THIS TX WORKED!Pain free most of the time (also got other benefits)blown away by the results after learning/practicing this posture BRAIN retraining method DON’T FORGET TO SWITCH LEGS AND KEEP MUSCLE ENGAGEDPlease feel free to sit and take a break at any time if your core muscles get tired



Posture 

Presenter
Presentation Notes
Posture is maintained by tonic muscle contractions acting against gravity It’s very Complex and requires specialized neural circuitry Posture is AUTOMATIC and unconsciousCNS -responsible for the muscle tone in order to properly maintain the positions of the relative parts of the bodyYou can consciously pull your shoulders backIntentional changes to posture will last only until your conscious mind switches to another task. Your posture will return to defaultMisaligned posture can negatively affect health and longevity in a multitude of waysThis is aligned posture with spinal curves: muscle work in chains: aligned anterior and posterior chains lateral lines



 
 

Multisensory inputs are 
necessary to maintain 
posture 
 
 

Presenter
Presentation Notes
Posture relies on INPUT from the SENSORY NS to CNS ��Somatosensory system includes different sensations SkinMUSCLE MOVEMENT proprioception (sensations from joints and muscles that tells us where our body is in space)The OUTPUT signal is represented by muscle motor function/ muscle tension (it’s the degree of muscle tension that determines posture)Better Quality INPUT = Higher caliber OUTPUT Means FUNCTIONAL POSTURE (minimal resting muscle tension/requiring minimal energy: effortless) /GREATER PRECISION IN MOVEMENT (and dec stiffness/painWHAT HAPPENS AS WE AGE?What happens in people who have lost sight? Of course they stand upWhen vision is lost, approx ½ of the sensory input to the brain is lost



 
SENSORY WARM 

UP 



Posture is the Result of  
Musculoskeletal Adaptation 

 

 
• Sitting too much is not the 

same as exercising too little 
 

• Prolonged sitting has a 
negative effect on posture 

Presenter
Presentation Notes
If you’re still standing, let’s SIT while we talk about sitting…..taildon’t slouch into the seat  DEMO SITTINGWHY DOES SITTING MATTER?Sitting too much not the same as exercising too little. They do completely different things to the bodyIf you’re standing around and puttering, you recruit specialized muscles designed for postural supportThe amount of time sitting With knees at right angle to hips huge effect on posture and painAll bc of the PSOAS muscle	



PSOAS 
MUSCLE 

Presenter
Presentation Notes
Attaches at vertebrae in spinal cord from T12-L4And on inside of top of femurPsoas connects the upper body to the lower body. Joins Iliacus (called iliopsoas)Responsible for hip flexionDeep core muscle – helps stabilize postureShortening of the iliopsoas muscle is known to cause:abdominal and/or pelvic painmid and low back painSI joint painHip painGroin painanterior thigh paingait disturbancesDemonstrate shortening from prolonged sitting with knees at 90 degrees



Iliopsoas 
IIiacus plus Psoas 

major & minor 



Presenter
Presentation Notes
DEMO with cushions?



Posture changes 
from weakened 
breathing muscles 

Intercostals: breathing/posture 
 

• Atrophy with Aging and Obesity  
• Causes compressed abdominal 

cavity 
• When strengthened, they help lift 

the rib cage and stabilize posture 
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Presentation Notes
This muscle also weakens with age (if not exercised) and Prolonged sittingbreathing muscles              postural functionintercostals atrophy w age and obesity (lack of exercise) abdominal breathers---try taking abd breath, now take breath using intercostal super human intercostal strength- OLYMPIC SWIMMERS________________________________________________When atrophied and weakened: collapseWHEN STRENGTHENED:helps lift the rib cage and stabilize posture



Posture is an 
Adaptation 

 

“The body ALWAYS adapts 
to exactly what it does” 
Dr. Eric Cobb, Founder of Z-Health Performance 
Solutions 

 

Z-Health Performance Solutions 
trains movement professionals in 
the functional neurology of pain 
relief and performance 
enhancement 

Presenter
Presentation Notes
How does one go from functional/aligned posture to dysfunctional/misaligned posture?Shortened/weakened iliopsoas muscle from prolonged sittingAtrophied and weakened intercostal muscles from not using themPosture is an AdaptationThe body ALWAYS adapts to EXACTLY what it does�Dr. Eric Cobb, Founder of Z-Health® Performance SolutionsProduced the Sensory Warm-up we did earlierTalk about this company later



The body ALWAYS adapts to exactly 
what it does 

Presenter
Presentation Notes
THE BODY ALWAYS ADAPTS TO EXACTLY WHAT IT DOES



The body always adapts to 
exactly what  it does 



How much weight is your 
body trying to hold up? 

Presenter
Presentation Notes
FORWARD HEAD POSITION CAUSES CHRONIC MUSCLE STRAINThat’s 30 extra pounds of effective load that neck muscles have to hold upFHP increases the compressive loading on tissues in cervical spineI had forward head posture (VERY COMMON…..)ALSO: chronic neck/upper back muscle pain (ALSO VERY COMMON)This is why all the treatments I tried did not reduce my pain……that’s why it was chronicI needed to fix my posture



Health Effects  
from  
Forward Head 
Posture 

• Causes alteration in shape of 
thorax 

• low back pain, neck pain and 
related headaches 

• Accelerated aging of 
intervertebral joints 
resulting in degenerative 
joint disease 

• Cervical radiculopathy, 
cervicogenic headaches and 
cervicogenic dizziness 

• Reduced diaphragmatic 
movement 

• Decrease in Respiratory 
function due to mechanical 
factors 

 

 

 

• Impaired balance 

• Loss of sensorimotor control 

• Pelvic floor weakness/ 
Incontinence 

• Cognitive Decline 

• Dysfunction in the Autonomic 
Nervous System (blood 
pressure, pulse, sluggish 
digestion, respiration, sexual 
function) 

• Dysfunction in hormonal 
system, mood dysregulation 

• Increase in stress related 
illness 

Presenter
Presentation Notes
Prior to reprogramming my brain to change postureI had many of theseWasn’t aware that we get a lot of sensory information from neck movementCaused significant balance problemsYoga classI was trying to fix neck pain…..and it worked but I have to shareGift/Silver lining:Not embarrassed to share with youHAD stress incontinenceMay have to do with lifted rib cageAllowing for more room for abdominal organsOr maybe pelvic floor muscle strengthening





 

Resources 
 
“Effect of forward head posture on thoracic shape and respiratory function”, Taiichi Koseki, PT, MS, J Phys Ther 
Sci. 2019 Jan; 31(1): 63–68. Published online 2019 Jan 10 
 
“Iliopsoas muscle syndrome. Functional disorders: shortening, spasm and weakness of a structurally unchanged 
muscle”, Lijec Vjesn. 2009 Mar-Apr;131(3-4):81-6 
 
“Sagittal imbalance of the spine is associated with poor sitting posture among primary and secondary school students 
in China: a cross-sectional study”, Chaoqun Li et al. BMC Musculoskeletal Disorders volume  23, 
Article number: 98 (2022) 
 
“Is forward head posture relevant to autonomic nervous system function and cervical sensorimotor control? Cross 
sectional study” Ibrahim M Moustafa et al, Gait Posture, 2020 Mar;77:29-35     
  
“Postural and ventilatory functions of intercostal muscles” B Duron, Acta Neurobiol Exp (Wars), 1973;33(1):355-80. 
  , 
How to do a Proper Warm up by Z Health Performance 
https://www.youtube.com/watch?v=Qov0NQHVmLY 
 
Peter O’Sullivan, Prof of musculoskeletal Physiotherapy, UK:  “Back Pain, Separating Fact from Fiction” 
https://www.youtube.com/watch?v=dlSQLUE4brQ 
 
 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Koseki%20T%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6348172/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6348172/
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-022-05021-5
https://bmcmusculoskeletdisord.biomedcentral.com/
https://pubmed.ncbi.nlm.nih.gov/?term=Moustafa+IM&cauthor_id=31955048
https://pubmed.ncbi.nlm.nih.gov/?term=Duron+B&cauthor_id=4698511
https://www.youtube.com/watch?v=Qov0NQHVmLY
https://www.youtube.com/watch?v=dlSQLUE4brQ
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