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Objectives
- Learners will be able to differentiate between the different pain theories

- Learners will attain knowledge of the anatomy of the nervous system

- Learners will be able to identify the brain's role in pain experience
o Neuroplasticity and plastic maps

o Inhibition and facilitation

- Learners will be able to educate patients on basic PNE concepts to:

o Promote self-care

o Decrease unnecessary fear of movement

o Minimize treatment costs



Why Care About Pain

• Study of 2008 found the total cost of pain to society to be 
$560-$630 billion in 2010 dollars.1

• Rising healthcare costs with reduced reimbursement rates.2

• The Opioid Epidemic with rising number of Opioid related 
deaths.

• Pain Neuroscience Education has been shown to minimize the 
number of treatments and contacts with medical professionals.3



The Different Pain Theories 

•Cartesian Model
•Gate Control Theory
•Neuromatrix Model
•Biomedical Model5

•Biopsychosocial Model
•Mature Organism Model6



The Mature Organism Model



Where Does Pain Come From?

•Modern understanding is that 
pain is constructed by the brain

•We do not have pain receptors 
we have nociceptive nerve 
fibers

•It is the brain that constructs 
pain as a method of protection 



Look at the Evidence

•We are more than the sum of our 
parts.

•True tissue damage doesn’t 
explain chronic pain or varying 
levels of pain.7

•There is a high number of 
asymptomatic individuals with disc 
bulges, degeneration, or OA but no 
pain.8



The Nervous System: Ion Channels

•A key factor in a sensitive nervous system
•They regulate the flow of neurons across cell 
membranes

•Several hundred different ion channels have been 
identified

•Every 48 hours, ion channels are replaced
•The amount and type depends on:

• Your DNA
• What your brain perceives is necessary

Image retrieved from Ratan-NM MP. Types of ion channels in the body. News Medical Life Sciences. October 26, 2018. Accessed December 2, 2023. 
https://www.news-medical.net/health/Types-of-Ion-Channels-in-the-Body.aspx. 



The Nervous System: The Brain

- fMRI images of a person in 
pain show different areas 
of the brain activating

- Hebbian Theory - "Nerves 
that fire together, wire 
together"



Pain and the Brain

• The brain perceives a threat which results in the individual 
experiencing pain

• Pain is a perception

• We can affect perception via descending modulation
o Facilitation - "Tell me more"
o Inhibition - "Stop bothering me"

• We do this with words and images to change the brain's perceived 
level of threat

This Photo by Unknown author is licensed under CC BY-NC-ND.

https://www.deviantart.com/masteroshawott/art/What-s-that-you-said-Tell-me-more-789653938
https://creativecommons.org/licenses/by-nc-nd/3.0/


Neuroplasticity and Plastic Maps

•If you decrease the use of a body part, the 
representation for that area can diminish

•Affects motor and sensory
•Changes can occur in minutes14

Image retrieved from How your Brain sees your Body - Learn Somatics. Published September 25, 2020. https://learnsomatics.ie/how-your-brain-sees-your-body/

 



Other Factors Affecting Pain: Stress
•Psychological factors influence immune function via 
endocrine system, health behaviors and other pathways15

•This leads to an abundance of pro-inflammatory cytokines 

•Can increase the sensitivity of the nervous system



Stress and Cortisol

• Stress hormone created in the adrenal 
glands in response to tissues being sore, 
tired, sensitive, or fatigued

• Can affect memory, sleep, concentration, 
blood pressure, reproduction

• Can increase nerve sensitivity, persistent 
inflammation, and brain plasticity16



Sources of Pain



Looking at Widespread Pain and Fatigue
Symptoms Fibromyalgia Chronic Fatigue 

Syndrome
IBS Chronic Lyme Disease

Widespread Pain x x x x

Fatigue x x x x

Joint Stiffness x x x

Persistent Pain x x x x

Sleep Issues x x x x

Depression x x x

Mental Fog x x x x

Short term memory 
loss

x x x

Sensitized GI system x x x

Social/functional 
impact

x x x x

Headaches x x x x

Sexual Dysfunction x x x x

Dx with cluster of 
symptoms

x x x x

Louw, A.; Schmidt, S; Zimney, K and Puentedura, E.J. Treat the Patient not the Label: A Pain Neuroscience  Approach; Journal of Woman’s Health; February 2019; pages 1 - 9
Louw, A.. Everything Hurts. Module 1 Session 2 Lecture presented: Therapeutic Pain Specialist Certification at Evidence in Motion; 2020; Online. 



Labels: Good or Bad?
• Labels can be both beneficial or detrimental

• We treat the patient and not the label

Benefits of labels Consequences of labels

Helps validate a patient Can cause patient to over-identify with label

Can provide relief for the patient Patients may fall for expensive and 
predatory "cures"

Provides a sense of community Can provide a community of sufferes (motor 
neurons)

Can help guide certain elements of 
treatment

Diagnoses can overlap causing confusion for 
the patients

Helps cue clinician into thinking "big picture" May erode institutional trust in provider

Lack of definitive tests leads to uncertainty

"Syndrome" still connotates uncertainty



What Does This Mean to Healthcare Providers?

•We need to do more than traditional treatment
•Pain has multiple factors that affects it
•Educating patients about pain and the nature of their 
problem can 9, 10, 11 

• Improve pain levels 
• Reduce fear avoidance
• Lower disability
• Minimize healthcare utilization/costs
• IMPROVE FUNCTION



What PTs Typically Do for Patients

•Manual Therapy
•Therapeutic Exercise 
•Neuromuscular Reeducation
•Therapeutic Activities 



What Traditional PT Treatment Misses



Focus on Function
- Treatment is aimed to achieving function and not specifically to 

reduce pain

- Objective measurements are best to help track progress
- Provides patient with a sense of accomplishment



What Does This Mean to Us?

• Louis Gifford and Adriaan Louw give us these 5 questions that our 
patients want to know

1. What is wrong with me?
2. How long will it take to get better?
3. What can I, the patient, do to improve it?
4. What can you, the therapist, do to help it?
5. How much is this treatment going to cost?



Why We Need to Go Beyond Traditional 
Treatment
Treatment works best when closely linked to the biological nature of 
their problem. Therefore, we need to: 

• Change the perception of pain to change the pain
o Facilitation vs Inhibition

• Build a therapeutic alliance with the patient

• Utilize the concept of neuroplasticity

• Help the patient experience success

• Help provide prognostication for the patient



Tying It All Together: PNE
PNE content educates the patient 
on:
• The neurophysiology of pain
• Nociception and nociceptive pathways
• Neurons
• Synapses
• Action potentials
• Spinal inhibition and facilitation 
• Peripheral sensitization 
• Central sensitization 
• Plasticity of the nervous system 



For Best Results...



Getting Started with PNE: Assessment

•A good assessment is vital
•Screen out red and yellow flags22,23

•Utilize motivational interviewing24

▪ Open ended questions
▪ Active listening
▪Give Affirmation, Recognition, understanding
▪ Summarize what the patient said
▪ Encourage self-motivational statements

•Ask the patient what their goals are and what they want 
to accomplish with therapy



Assessment Continued

•Range of motion, strength testing, neural dynamics, 
sensory testing, functional mobility, special tests, etc.

•Shows what the patient can do
•Gives you physical dysfunctions to work on
•Evidence shows education with exercise is most effective
•Tell your patient how they did and what your findings from 
the evaluation are



Neurodynamics
• Nerves like blood flow, movement, 

and space
o 20-25% of available oxygen in the blood 

goes to the brain and spinal cord

• The nervous system wants 
information, let's give it some

• The test is the treatment
o Palpation/neural massage
o Active neurodynamic test

▪ Sliders and tensioners

o Passive neurodynamic tests



Neurodynamics Continued

• DO NOT OVERSTRETCH NERVES29

o 6-8% stretch will slow blood flow
o 15% stretch will stop blood flow
o 20% stretch will cause cells to die and 

demyelination

• Nerves do not have the same tension 
through their entire path
o Spinal cord has most tension at T6



PNE: The Metaphors



The Sensitive Alarm System



How to Use the Metaphors
• Like exercise, education should be graded

• Keep it simple but do not dumb it down

• It should be individualized to the patient's 
environment and experiences

• Give homework to promote reception of the 
information

• Encourage movement 

• Everyone is different



Putting It All Together

• Our goal is to plant the seed for change in the patient

• Like exercise, education should be graded

• First build their trust by asking their permission and by validating their 
pain

• Set meaningful goals for the patient



Putting It All Together

• Get the patient moving as soon as physically possible

• Use any means possible to reduce their pain

• Promote self-care

• Get them back to doing the things that they want to do; we are 
returning function not improving arbitrary ROM or strength measures



What's Next: Some Ideas

• Recommended books:
o Explain Pain by David Butler and G. Lorimer Moseley
o Why Do I Hurt by Adriaan Louw

• Whyyouhurt.com

• Retrainpain.org

• The Curable App

• Take a PNE course



• Therapeutic Pain Specialist at our locations:
• Kyle Bonin, PT, DPT Ken Call, PT, DPT

• Contact information:
• Kyle Bonin, PT, DPT  
• West Kennewick Physical Therapy 

• 1408 N Louisana Street Suite 104-A
• 509-783-1962
• kbonin@taipt.com

• Pasco re-opening soon

mailto:kbonin@taipt.com
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