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About the Speaker

Eric Rebne, PT, DPT, CMTPT, TPS, FPS

Physical Therapist – Spine Navigator

Adjunct Faculty EIM

▪ Physical Therapist – Spine Navigator

▪ Certified Myofascial Trigger Point Therapist

▪ Therapeutic Pain Specialist​

▪ Fellow of Pain Science​

▪ Adjunct Faculty EIM- Pain Sciences

▪ Clinical Experience in:

▪ Triage and Case Management on Multidisciplinary 

Spine Team

▪ Rural Outpatient Orthopedic Private Practice 

▪ Orthopedic and Neuro PT for ages 3 - 99

▪ Vestibular Rehab

▪ Community Falls Prevention Programs (Stepping 

On)

▪ Clinical Research (PNE for OT students, Mirror 

Therapy after TKA, PNE Multidisciplinary Program, 

Middle School PNE)​
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Acknowledgements

Adriaan Louw, PT, PhD

• Senior Pain Faculty and VP of Faculty Experience 
Team EIM

• Taught nationally and internationally 

• Manual therapy

• Pain science

• Authored and co-authored over 100 peer-reviewed 
articles related to spinal disorders and pain science

• Instrumental in the investigation and 
implementation of PNE across all disciplines and 
diagnoses.

Course Objectives

•After this webinar, participants will be able to

1. Recognize that some cognitions and behaviors, in response to a pain 
experience, may have a negative impact on recovery and health.

2. Identify limitations of the outdated pathoanatomical models in explaining 
pain, especially complex chronic pain.

3. Outline the benefits of Pain Neuroscience Education in mitigating some of 
the psychosocial risk factors that impact and even prevent the use of active 
coping strategies in people with pain.
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Chronic Pain Statistics

•Approximately 1 in 5 people in the world experiences chronic pain

•Prevalence of chronic pain is increasing over time

•Chronic pain leads to:

•Suffering

•Loss of productivity

•Disability

•Increased healthcare utilization

•Increased risk for mental and behavioral health issues

•Chronic pain led to the well-documented opioid epidemic

5

(2015) Global Burden of Disease Study, C., Global, regional and national incidence, prevalence, and years lived with disability for 301 acute and chronic diseases and injuries in 188 countries, 1990-2013: a systematic analysis for 
the Global Burden of Disease Study 2013. Lancet 386(9995): 743-800.

Nahin RL, Feinberg T, Kapos FP, Terman GW (2023) Estimated Rates of Incident and Persistent Chronic Pain Among US Adults, 2019-2020. JAMA Netw Open 6(5):e2313563.

Wu A, March L (2020) Global low back pain prevalence and years lived with disability from 1990 to 2017: estimates from the Global Burden of Disease Study 2017. Ann Transl Med 8(6): 299.

QUESTION:
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If you stepped 
on a rusty nail, 
would you 
want to know 
about it?

https://jeffreysterlingmd.com/2014/06/28/straight-no-chaser-step-on-a-nail-what-happens-next/

Meet 

Your Body’s 

Alarm System

https://www.reddit.com/r/creepy/comments/2grtl2/a_model_of_the_human_n

ervous_system/?st=jef4i8mm&sh=d1a3d77d
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The Body’s Alarm System

Courtesy of Adriaan Louw, PT, PhD, CSMT

What is pain?
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Pain Defined

•Pain – An unpleasant sensory and 
emotional experience associated 
with, or resembling that associated 
with, actual or potential tissue 
damage.

12

IASP. IASP Terminology. International Association for the Study 

of Pain 2012. Available from https://www.iasp-

pain.org/resources/terminology/#pain

Current Understanding 

Pain is 100% output

Input and processing gives 
the output

The output involves multiple 
systems

Gifford, L.  Pain, the Tissues and the Nervous System: A conceptual model.  Physiotherapy. 1998. Jan;84(1):27-36.

Puentedura EJ, Louw A. A neuroscience approach to managing athletes with low back pain. Phys Ther Sport. 2012 Aug;13(3):123-33. 
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Knowledge and Experience

•Knowledge and experience dramatically impact perception
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Another question:
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If you sprain 
your ankle, 

does it hurt?

http://www.southfloridasportsmedicine.com/child-ankle-sprain.html

https://articles.mercola.com/sites/articles/archive/2015/05/11/bruising-easily.aspx
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Fisher JP, Hassan DT, O'Connor N. Minerva. BMJ 1995;310: 70.

24

25



11

Outdated Pain Models

26

Pain Models Based on the Tissues 

Puentedura EJ, Louw A. A neuroscience approach to managing athletes with low back pain. Phys Ther Sport. 2012 Aug;13(3):123-33. 
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However, sometimes we see this happen

Puentedura EJ, Louw A. A neuroscience approach to managing athletes with low back pain. Phys Ther Sport. 2012 Aug;13(3):123-33. 

Tissue 
Issues 

≠ 
Pain
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https://painisreallystrange.files.wordpress.com/2015/03/11074482_10152724635571500_8186025538882839746_n.jpg

Nakashima H, Yukawa Y, Suda K, Yamagata M, Ueta T, Kato F. 

Abnormal findings on magnetic resonance images of the cervical 

spines in 1211 asymptomatic subjects. Spine (Phila Pa 1976). 2015 

Mar 15;40(6):392-8. 

Tissue Issues 

≠Pain

Baseline→

4 months 
later→

Hong SJ, Kim DY, Kim H, Kim S, Shin KM, et al. 

Resorption of Massive Lumbar Disc Herniation on 

MRI Treated with Epidural Steroid Injection: A 

Retrospective Study of 28 Cases. Pain Physician. 

2016 Jul;19(6):381-8. 

Ahn SH, Ahn MW, Byun WM. Effect of the 

transligamentous extension of lumbar disc 

herniations on their regression and the clinical 

outcome of sciatica. Spine (Phila Pa 1976). 2000 

Feb 15;25(4):475-80. 

Modic MT, Ross JS, Obuchowski NA, Browning KH, 

Cianflocco AJ, et al. Contrast-enhanced MR imaging 

in acute lumbar radiculopathy: a pilot study of the 

natural history. Radiology. 1995 May;195(2):429-35. 

Cribb GL, Jaffray DC, Cassar-Pullicino VN. 

Observations on the natural history of massive 

lumbar disc herniation. J Bone Joint Surg Br. 2007 

Jun;89(6):782-4.

 Komori H, Shinomiya K, Nakai O, Yamaura I, 

Takeda S, et al. The natural history of herniated 

nucleus pulposus with radiculopathy. Spine (Phila Pa 

1976). 1996 Jan 15;21(2):225-9. 

Acute Lumbar Disc Herniations can get smaller over 

time

(Hong et al., 2016)

30

31



14

Pain is an Output

• Pain is produced by the brain, based on perception of threat

Melzack R. Pain and the neuromatrix in the brain. J Dent Educ. 2001 Dec;65(12):1378-82.

Moseley GL. A pain neuromatrix approach to patients with chronic pain. Man Ther. 2003 Aug;8(3):130-40. 

Different Types of Pain

32
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Pain Phenotypes

- Nociceptive (Tissue Issues)

-  Peripheral Neuropathic (Nerves)

- Nociplastic (Central Sensitization)

Gifford L. Pain, the Tissues and the Nervous System: A conceptual model. Physiotherapy. 1998 Jan; 28(1): 27-36.

Puentedura EJ, Louw A. A neuroscience approach to managing athletes with low back pain. Phys Ther Sport. 2012 

Aug;13(3):123-33.

Nociceptive

• Signs and Symptoms
• Proportionate pain

• Aggravating and easing 
factors

• Intermittent sharp, dull 
ache, or throb at rest

• No night pain, 
dysethesia, burning, 
shooting or electric pain

• Indicates patients are 
100 times more likely 
to have Nociceptive 
Pain

Smart KM, Blake C, Staines A, Thacker M, Doody C. Mechanisms-based classifications of musculoskeletal pain: part 3 of 

3: symptoms and signs of nociceptive pain in patients with low back (± leg) pain. Man Ther. 2012 Aug;17(4):352-7. 
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Peripheral Neurogenic

• Signs and Symptoms
• Pain in dermatomal or 

cutaneous distribution

• Positive neurodynamic 
and palpation tests

• History of nerve 
pathology or compromise

• Indicates patients are 
150 times more likely 
to have peripheral 
neurogenic pain states

Smart KM, Blake C, Staines A, Thacker M, Doody C. Mechanisms-based classifications of musculoskeletal pain: part 2 of 3: 

symptoms and signs of peripheral neuropathic pain in patients with low back (± leg) pain. Man Ther. 2012 Aug;17(4):345-51. 

Nociplastic 

(Central Sensitization)

• Signs and Symptoms
• Disproportionate pain

• Disproportionate 
aggravating and easing 
factors

• Diffuse palpable 
tenderness

• Psychosocial concerns

• Indicates patients are 
486 times more likely 
to have centrally 
sensitized pain state

Smart KM, Blake C, Staines A, Thacker M, Doody C. Mechanisms-based classifications of musculoskeletal pain: part 1 of 

3: symptoms and signs of central sensitisation in patients with low back (± leg) pain. Man Ther. 2012 Aug;17(4):336-44. 
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Nahin RL (2022) Use of Multimodal Multidisciplinary Pain Management in the US.  JAMA Netw Open 5(11:e2240620

Common Medical Treatments

Pain Phenotypes

Pain Generator

Nociceptive Peripheral Neurogenic Nociplastic

•Note:  All basic pain states are 
ALWAYS in play, and need to 
be considered.

•Identification of the dominant 
pain mechanism can help guide 
evaluation and treatment.

Woolf CJ.  Central Sensitization: Uncovering the Relation between Pain and Plasticity. Anesthesiology. 2007  106:864–7.
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Pain State Buckets

Nociceptive

(Tissue Issues)

• Signs and Symptoms
• Proportionate pain

• Aggravating and easing 
factors

• Intermittent sharp, dull 
ache, or throb at rest

• No night pain, 
dysethesia, burning, 
shooting or electric pain

• Indicates patients are 
100 times more likely 
to have Nociceptive 
Pain

Peripheral Neurogenic

(Nerves)

• Signs and Symptoms
• Pain in dermatomal or 

cutaneous distribution

• Positive neurodynamic 
and palpation tests

• History of nerve 
pathology or compromise

• Indicates patients are 
150 times more likely 
to have peripheral 
neurogenic pain states

Nociplastic 

(Central Sensitization)

• Signs and Symptoms
• Disproportionate pain

• Disproportionate 
aggravating and easing 
factors

• Diffuse palpable 
tenderness

• Psychosocial concerns

• Indicates patients are 
486 times more likely 
to have centrally 
sensitized pain state

Patient Case
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72-year-old Female:

•Chronic low back pain (10 years)

• Diagnosed with Degenerative Disc Disease 

• Imaging:  X-Ray, MRI

• Past Medical history of

• Hypertension

• High Cholesterol

• Type II Diabetes 

•Medications and injections haven’t gotten rid of her pain

•She was told that there is nothing surgical that would fix her pain

•Was told by several healthcare professionals, “If it hurts, don’t do it.”

•Afraid to exercise because she believes might make things worse.

•Even though she is careful and doesn’t do much, her pain gets worse

Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a state of the art. Pain. 2000 Apr;85(3):317-32.

42

43



20

Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a state of the art. Pain. 2000 Apr;85(3):317-32.

Louw A, Zimney K, Johnson EA, Kraemer C, Fesler J, Burcham T. De-

educate to re-educate: aging and low back pain. Aging Clin Exp Res. 2017 

Dec;29(6):1261-1269.

Jarvik JG, Meier EN, James KT, Gold LS, et al. The Effect of Including 

Benchmark Prevalence Data of Common Imaging Findings in Spine Image 

Reports on Health Care Utilization Among Adults Undergoing Spine Imaging: 

A Stepped-Wedge Randomized Clinical Trial. JAMA Netw Open. 2020 Sep 

1;3(9):e2015713.

Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic 

musculoskeletal pain: a state of the art. Pain. 2000 Apr;85(3):317-32.
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Linton SJ, Shaw WS. Impact of psychological factors in the experience of pain. Phys Ther. 

2011 May;91(5):700-11. 

Kovacs FM, Seco J, Royuela A, Peña A, Muriel A. The correlation between pain, 

catastrophizing, and disability in subacute and chronic low back pain: a study in the routine 

clinical practice of the Spanish National Health Service. Spine (Phila Pa 1976). 2011 Feb 

15;36(4):339-45.

Sloan TJ, Walsh DA. Explanatory and diagnostic labels and perceived prognosis in chronic 

low back pain. Spine (Phila Pa 1976). 2010 Oct 1;35(21):E1120-5.

Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal 

pain: a state of the art. Pain. 2000 Apr;85(3):317-32.

Louw A, Puentedura EJ, Zimney K. A clinical contrast: physical therapists with low 
back pain treating patients with low back pain. Physiother Theory Pract. 
2015;31(8):562-7. doi: 10.3109/09593985.2015.1062944.

Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic 

musculoskeletal pain: a state of the art. Pain. 2000 Apr;85(3):317-32.
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Context matters

•Beliefs can drive a pain experience

•Factors that increase risk for poor 
outcome

•Catastrophizing

•Fear avoidance

•Poor expectation for recovery

•Education is vital to any treatment 
plan, but biomedical education 
may reinforce these risk factors

Linton SJ, Shaw WS. Impact of psychological factors in the experience of pain. Phys Ther. 2011 May;91(5):700-11. 

Kovacs FM, Seco J, Royuela A, Peña A, Muriel A. The correlation between pain, catastrophizing, and disability in subacute and chronic low back pain: a study in the routine clinical practice of 

the Spanish National Health Service. Spine (Phila Pa 1976). 2011 Feb 15;36(4):339-45.

Sloan TJ, Walsh DA. Explanatory and diagnostic labels and perceived prognosis in chronic low back pain. Spine (Phila Pa 1976). 2010 Oct 1;35(21):E1120-5.

Pain Neuroscience Education
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Pain Neuroscience Education (PNE)

PNE for patients with chronic pain has been shown to:

• Reduce Pain Catastrophizing

• Reduce Fear-avoidance Behavior

• Reduce Fear of movement

• Increase Function

• Improve Physical Movement

• Improve Knowledge of Pain

• Reduce Health Care Costs/Utilization

• Reduce Pain 

• When combined with movement

Louw A, Zimney K, Puentedura EJ, Diener I. The efficacy of pain neuroscience education on musculoskeletal pain: A systematic review of the literature. Physiother Theory Pract. 2016 Jul;32(5):332-55.
Lepri B, Romani D, Storari L, Barbari V. Effectiveness of Pain Neuroscience Education in Patients with Chronic Musculoskeletal Pain and Central Sensitization: A Systematic Review. Int J Environ Res Public Health. 2023 Feb 
24;20(5). 
Siddall B, Ram A, Jones MD, Booth J, Perriman D, Summers SJ. Short-term impact of combining pain neuroscience education with exercise for chronic musculoskeletal pain: a systematic review and meta-
analysis. Pain. 2022 Jan 1;163(1):e20-e30.

Courtesy of Adriaan Louw, PT, PhD, CSMT

Louw A, Zimney K, O'Hotto C, Hilton S. The clinical application of teaching people about pain. Physiotherapy Theory and Practice. Jul 2016;32(5):385-395.
Geneen LJ, Moore RA, Clarke C, Martin D, Colvin LA, Smith BH. Physical activity and exercise for chronic pain in adults: an overview of Cochrane Reviews. Cochrane Database Syst Rev. 2017 Apr 24;4(4):CD011279.
De la Corte-Rodriguez H, Roman-Belmonte JM, Resino-Luis C, Madrid-Gonzalez J, Rodriguez-Merchan EC. The Role of Physical Exercise in Chronic Musculoskeletal Pain: Best Medicine-A Narrative Review. Healthcare (Basel). 2024 Jan 
18;12(2):242.

Movement
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Chronic Pain is Complex

•This implies that its treatment needs to be complex

•Often includes multiple providers (Multidisciplinary approach)

•Multidisciplinary programs in the US

•Few in existence

•Long wait lists

•High cost

•Limited regional availability

•Often focused on 

• Pharmacologic management 

• Imaging

Courtesy of Adriaan Louw, PT, PhD, CSMT
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Our PNE Wellness Center Program at 

Froedtert Holy Family Memorial

Froedtert HFM PNE Wellness Center Class

•Non-pharmacologic Multidisciplinary Team

• Physical Therapist

• Dieticians

• Behavioral Health – Psychologist, Counselor 

• Personal Trainers

• Exercise Physiologist

• Yoga Instructor

•Supplemental Educational Materials

• Physical Therapists

• Registered Nurse

55
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There are more than 20 ways to treat pain

• Pain Neuroscience Education

• Aerobic Exercise

• Sleep Hygiene

• Goal Setting

• Coping Skills

• Nutrition

• Breathing

• Biofeedback

• Graded Motor Imagery

• Safe, healing environment

• Manual therapy

• Modalities

• Neural mobilization

• Yoga

• Tai Chi 

• Relaxation and Meditation

• Humor

• Aquatic Therapy

• Social interaction

• Soft tissue/trigger point therapy

• Stabilization and resistance training

• Journaling

• Stretches, movement, body awareness

• Posture and position of power and 
confidence

PNE, Movement, Calm the Nervous System

Rebne E, Louw A, Hoffman K, Graf B, Mitchler B, Gordon R, Fencl L, Zeddies C, Werner E, Schroeder C, Milbrath M, Niquette K, and Vaca L.  A Non-

Pharmacological Multidisciplinary Pain Program within a Hospital Wellness Program:  A Mixed Methods Study.  Ann Physiother Occup Ther 2025, 8(1): 000283
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Session 1 (2 hours) Session 2 (2 hours)

• PNE: 

o The Nervous System (Your Alarm System)

o Ion Channels (Nerve Sensors)

o Spreading Pain (Nosy Neighbors) 

o 4 Pillars of Pain Treatment Overview and PNE

• Breathing Exercises

• PNE: 

o Tissue Issues (Nociception)

o Pain is an Output (Mature Organism Model)

o 4 Pillars of Pain Treatment: Sleep Hygiene 

• Mindfulness and Relaxation Techniques

Session 3 (2 hours) Session 4 (2 hours)

• PNE: 

o Pain Meeting (Pain Neuromatrix)

o Stress and Pain (Lion Story)

o Immune System and Pain (Spice in the Soup)

o The neuro-endocrine-immune protection super-system

o 4 Pillars of Pain: Movement

• Chair yoga

• PNE:

o Review Session

o 4 Pillars of Pain Treatment: Goal Setting, 

o Question & Answer

• Tai Chi

Session 5 (1 hour) Session 6 (1 hour)

• Nutrition and pain • PNE

o Body Maps (Homunculus)

o Emotions and Pain (Overflowing Cup)

Session 7 (2 hours)

• Review of PNE, Sleep Hygiene, Exercise, Goal Setting  

• Coping Skills

• Program Review and Question and Answer.  

59

Rebne E, Louw A, Hoffman K, Graf B, Mitchler B, Gordon R, Fencl L, Zeddies C, Werner E, Schroeder C, Milbrath M, Niquette K, and Vaca L.  A Non-

Pharmacological Multidisciplinary Pain Program within a Hospital Wellness Program:  A Mixed Methods Study.  Ann Physiother Occup Ther 2025, 8(1): 000283

Outcomes

•Pain Knowledge (NPQ)
• Increased 19% (p < 0.001)

•Pain Catastrophizing (PCS)
• Improved  (p < 0.004)

•Fear of Movement (TSK)
• Improved (p < 0.001)

Rebne E, Louw A, Hoffman K, Graf B, Mitchler B, Gordon R, Fencl L, Zeddies C, Werner E, Schroeder C, Milbrath M, Niquette K, and Vaca L.  A Non-

Pharmacological Multidisciplinary Pain Program within a Hospital Wellness Program:  A Mixed Methods Study.  Ann Physiother Occup Ther 2025, 8(1): 000283
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Feedback:  Clients find value in the class

•Likelihood to recommend:  (0=not likely at all, 10=very likely)

•8.81 (+/- 1.69)

•All Participants (n=35) reported

•Pace of material was ”appropriate”

•Amount of Material was “appropriate”

Rebne E, Louw A, Hoffman K, Graf B, Mitchler B, Gordon R, Fencl L, Zeddies C, Werner E, Schroeder C, Milbrath M, Niquette K, and Vaca L.  A Non-

Pharmacological Multidisciplinary Pain Program within a Hospital Wellness Program:  A Mixed Methods Study.  Ann Physiother Occup Ther 2025, 8(1): 000283

Feedback:  Biggest Takeaways from Clients

•The importance of exercise and movement with graded exposure 
and pacing

•Learning more about how pain works and increasing understanding 
of pain

•Lots of ways to help pain, i.e., sleep, exercise, nutrition

Rebne E, Louw A, Hoffman K, Graf B, Mitchler B, Gordon R, Fencl L, Zeddies C, Werner E, Schroeder C, Milbrath M, Niquette K, and Vaca L.  A Non-

Pharmacological Multidisciplinary Pain Program within a Hospital Wellness Program:  A Mixed Methods Study.  Ann Physiother Occup Ther 2025, 8(1): 000283
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Feedback:  If you were to recommend this class to a friend, 
what would you say to them?

•You learn a lot about pain

•Lots of things you can do for your pain

•Was very helpful and gives hope

Rebne E, Louw A, Hoffman K, Graf B, Mitchler B, Gordon R, Fencl L, Zeddies C, Werner E, Schroeder C, Milbrath M, Niquette K, and Vaca L.  A Non-

Pharmacological Multidisciplinary Pain Program within a Hospital Wellness Program:  A Mixed Methods Study.  Ann Physiother Occup Ther 2025, 8(1): 000283

In Summary

•Beliefs and cognitions about pain can impede recovery

•Outdated pain models drive much of medical pain treatment

•Chronic pain is complex and so is its treatment

•The best evidence indicates that treatment for chronic pain includes:

•Cognitive therapy

•Movement 

•Strategies to calm the nervous system

•A non-pharmacologic multidisciplinary PNE wellness program led to:

•Positive shifts in Pain Knowledge, Fear of Movement, Pan Catastrophizing

•Positive Feedback from Patients

63
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Thank you and acknowledgements!

•Medical Fitness Association (MFA)

•Froedtert HFM Wellness Center and Tony Bieri

•Past and Present PNE Wellness Center Program Team Members

• Rachel, Maddie, Cher, Megan, Emily, Callie, Linsey, Luz, Kathy, Britta, Kelsey, Brian

•Froedtert HFM Orthopaedics Leaders and Spine Team

•Adriaan Louw and the EIM Pain Science Faculty

•Jessie Podolak, Colleen Louw, and Mai Huong Ho Tran

•EIM Pain Science Fellowship Cohort 4

•APTA WI Pain SIG

•Alexia and Gunnar

Questions?

eric.rebne@froedtert.com
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