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Learning Objectives

 Define central sensitization and understand its 

pathophysiology

 Identify central sensitization in clinical practice

 Understand neuroplasticity in chronic pain and apply 

multimodal treatment strategies

 Improve communication with patients to reduce 

stigma and improve participation



Clinical Vignette

 Middle-aged woman with chronic pain in back and 

legs

 RA, FM diagnoses

 Worsened after major life stressor

 Treated with ESIs, PT, chiropractor, numerous meds

 Several ED visits for flares

 Poor function

 Uses alcohol to cope

 Reports fatigue, poor sleep, minimal exercise



Central 

Sensitization

 CNS is hyperexcited even 

without sensory input.

 Pain no longer reflects 

tissue damage alone.

 Central sensitization can be 

maintained with or without 

continued peripheral input



Central Sensitization



Central Sensitization: 

Pathophysiology

Latremoliere A, Woolf CJ. J Pain. 2009 Sep;10(9):895-926.



Clinical Features of Central 

Sensitization



Why Central Sensitization 

Matters

 Present in up to 70% of chronic pain patients

 Common in fibromyalgia, CRPS, chronic low back 

pain, post-stroke pain

 Associated with poor response to purely biomedical 

approaches

 Requires multimodal management





Lifestyle Factors

 Poor sleep / sleep disturbance

 Physical inactivity / deconditioning

 Obesity / high BMI

 Smoking

 Poor diet / metabolic factors

 Long-term opioid use / medication overuse



External Factors

 Ongoing peripheral nociceptive input

 Recurrent injury / surgical trauma

 Environmental stressors

 Socioeconomic / access barriers



Psychosocial Factors

 Pain catastrophizing & fear-avoidance

 Anxiety and depression

 Low self-efficacy / maladaptive illness perceptions

 Early life adversity / psychosocial vulnerability

 Low social support / occupational stress



Fear Avoidance Loop



Assessment 

Tools

 History and exam: 

disproportionate 

pain, 

hypersensitivity

 Central 

Sensitization 

Inventory (CSI)

 Limited role for 

imaging/EMG



CSI-9

1. Unrefreshed in morning

2. Muscles stiff/achy

3. Pain all over body

4. Headaches

5. Do not sleep well

6. Difficulty concentrating

7. Stress makes symptoms worse

8. Tension neck and shoulder

9. Poor memory



Management Strategies



Education 

as 

Treatment

Pain neuroscience education 
(PNE)

Explain pain neuroscience simply.

Shifts beliefs → reduces 
catastrophizing.

Use metaphors, stories, visuals.

Provide resources (Explain Pain 
books, apps, handouts).



Communicating 
with Patients

 Validate the pain 

experience

 Avoid invalidating 

language

 Do NOT say: 'It's all 

in your head.'

 Use metaphors

 Focus on 

empowerment – 

hope through 

neuroplasticity



Neuroplasticity

From: 

Homanrehab.com



Lifestyle & Mind-

Body Tools

 Sleep hygiene (critical)

 Stress management, 

mindfulness, breathing

 Nutrition (whole-food, 

plant-based, 

Mediterranean, and 

anti-inflammatory)



Movement and 
Graded 
Exposure

 Graded exposure 

reduces fear and 

sensitization.

 Start low, go slow, 

pace activity.

 Avoid the boom-bust 

cycle.



Graded Exercise



Psychological 
Interventions

 CBT, ACT, 

mindfulness 

therapies.

 Reduce 

catastrophizing, 

improve coping.



Cognitive Behavioral 

Therapy (CBT)



Acceptance and 

Commitment Therapy (ACT)



Mindfulness



Pharmacologic 

Options

 Centrally acting meds: 

SNRIs, TCAs, 

gabapentinoids.

 LDN (off label)

 Use as part of 

multimodal strategy.



Fear Avoidance Loop



Clinical Vignette

 Middle-aged woman with chronic pain in back and 

legs

 RA, FM diagnoses

 Worsened after major life stressor

 Treated with ESIs, PT, chiropractor, numerous meds

 Several ED visits for flares

 Poor function

 Uses alcohol to cope 

 Reports fatigue, poor sleep, minimal exercise



Clinical Vignette

 Treated with PNE/pain coaching, pain psych, chronic 

pain PT, graded activity, LDN

 Significant functional improvement

 Stopped EtOH, reduced APAP intake

 Increased physical activity

 “I have a better perspective of thinking about my pain 

and how I react to it.”



Clinical Vignette



Clinical Vignette



Key Takeaways

 Central sensitization underlies many chronic pain 

syndromes

 Recognition is key to effective management

 Multimodal, interdisciplinary treatment works best

 Communication and validation are critical

 Utilize neuroplasticity



Resources for Clinicians and 

Patients

 Explain Pain by Butler & Moseley 

 Woolf CJ, Pain 2011 (seminal article)

 Central Sensitization Inventory (CSI)

 Recovery Strategies Guidebook by Dr. Greg Lehman

 Pain neuroscience education videos

 Empowered Relief course

 Ezra Klein podcast “This Book Changed My 

Relationship to Pain”

 Pain: The Science of Suffering by Patrick Wall



Questions?

 Thank you for your attention

 E-mail marissa.cohler@override.health



References
 Adams LM, Turk DC. Psychosocial factors and central sensitivity syndromes. Curr Rheumatol Rev. 2015;11(2):96-108. doi: 

10.2174/1573397111666150619095330. PMID: 26088211; PMCID: PMC4728142.

 Ambrose KR, Golightly YM. Physical exercise as non-pharmacological treatment of chronic pain: why and when. Best 

Pract Res Clin Rheumatol 2015; 29(1):120–130. doi:10.1016/j.berh.2015.04.022

 Burini, R. C., Kano, H. T., & Nakagaki, M. S. (2020). Inflammation, physical activity, and chronic disease: An evolutionary 

perspective. Sports Medicine and Health Science, 2(1), 1-6.

 Chiba S, Yamada K, Kawai A, Hamaoka S, Ikemiya H, Hara A, Wakaizumi K, Tabuchi T, Yamaguchi K, Kawagoe I, Iseki M. 

Association between smoking and central sensitization pain: a web-based cross-sectional study. J Anesth. 2024 

Apr;38(2):198-205. doi: 10.1007/s00540-023-03302-4. Epub 2024 Jan 24. PMID: 38265695; PMCID: PMC10954963.

 Chu LF, Angst MS, Clark D. Opioid-induced hyperalgesia in humans: molecular mechanisms and clinical considerations. 

Clin J Pain. 2008 Jul-Aug;24(6):479-96. doi: 10.1097/AJP.0b013e31816b2f43. PMID: 18574358.

 Clauw DJ. Fibromyalgia: a clinical review. JAMA 2014;311:1547–55.

 Curatolo M, et al. Pain hypersensitivity and spinal nociceptive hypersensitivity in chronic pain: prevalence and 

associated factors. Pain. 2015 Nov;156(11):2373-2382. doi: 10.1097/j.pain.0000000000000289. PMID: 26172555.

 Dahmani D, Taik FZ, Berrichi I, Fourtassi M, Abourazzak FE. Impact of central sensitization on pain, disability and 

psychological distress in patients with knee osteoarthritis and chronic low back pain. BMC Musculoskelet Disord. 2023 

Nov 10;24(1):877. doi: 10.1186/s12891-023-07019-z. PMID: 37950225; PMCID: PMC10636971.

 de Tommaso M, Delussi M, Vecchio E, Sciruicchio V, Invitto S, Livrea P. Sleep features and central sensitization symptoms 

in primary headache patients. J Headache Pain. 2014 Sep 26;15(1):64. doi: 10.1186/1129-2377-15-64. PMID: 25260261; 

PMCID: PMC4189547.

 Jones, Gareth. (2015). Psychosocial Vulnerability and Early Life Adversity as Risk Factors for Central Sensitivity Syndromes. 

Current rheumatology reviews. 12. 10.2174/1573397112666151231113438. 

 Kurapatti M, Carreira D. Diet Composition's Effect on Chronic Musculoskeletal Pain: A Narrative Review. Pain Physician. 

2023 Nov;26(7):527-534. PMID: 37976478. 10(9):895– 926. doi:10.1016/j.jpain.2009.06.012

 Mayer TG, et al. Pain Pract. 2012;12(4):276-85.



References
 Latremoliere A, Woolf CJ. Central sensitization: a generator of pain hypersensitivity by central neural plasticity. J Pain 2009; 

Moseley GL, Butler DS. Explain Pain.

 Moseley GL, Nicholas MK, Hodges PW. A randomized controlled trial of intensive neurophysiology education in chronic low back 

pain. Clin J Pain. 2004 Sep-Oct;20(5):324-30. doi: 10.1097/00002508-200409000-00007. PMID: 15322439.

 Nash VR, Ponto J, Townsend C, Nelson P, Bretz MN. Cognitive behavioral therapy, self-efficacy, and depression in persons with 

chronic pain. Pain Manag Nurs. 2013 Dec;14(4):e236-e243. doi: 10.1016/j.pmn.2012.02.006. Epub 2012 Dec 28. PMID: 23273826.

 Nijs J, et al. Pain Physician. 2014;17(3):291-308.

 Nishigami T, et al. Development and psychometric properties of short form of central sensitization inventory in participants with 

musculoskeletal pain: A cross-sectional study. PLoS One. 2018 Jul 5;13(7):e0200152. doi: 10.1371/journal.pone.0200152. PMID: 

29975754; PMCID: PMC6033441.

 Staffe AT, Bech MW, Clemmensen SLK, Nielsen HT, Larsen DB, Petersen KK. Total sleep deprivation increases pain sensitivity, impairs 

conditioned pain modulation and facilitates temporal summation of pain in healthy participants. PLoS One. 2019 Dec 

4;14(12):e0225849. doi: 10.1371/journal.pone.0225849. PMID: 31800612; PMCID: PMC6892491.

 Thorsell J, Finnes A, Dahl J, Lundgren T, Gybrant M, Gordh T, Buhrman M. A comparative study of 2 manual-based self-help 

interventions, acceptance and commitment therapy and applied relaxation, for persons with chronic pain. Clin J Pain. 2011 

Oct;27(8):716-23. doi: 10.1097/AJP.0b013e318219a933. Erratum in: Clin J Pain. 2013 May;29(5):469. PMID: 21540740.

 Varela, A.J., Van Asselt, K.W. The relationship between psychosocial factors and reported disability: the role of pain self-efficacy. 

BMC Musculoskelet Disord 23, 21 (2022).

 Varvogli L, Darviri C. Stress management techniques: evidence-based procedures that reduce stress and promote health. Health 

Sci J 2011; 5(2):74–89. 

 Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a state of the art. Pain. 2000 

Apr;85(3):317-332. doi: 10.1016/S0304-3959(99)00242-0. PMID: 10781906.

 Volchek et al. Central sensitization, chronic pain, and other symptoms: Better understanding, better management. Cleveland 

Clinic Journal of Medicine Apr 2023, 90 (4) 245-254; DOI: 10.3949/ccjm.90a.22019

 Woolf CJ. Central sensitization: implications for the diagnosis and treatment of pain. Pain 2011; 152(3 suppl):S2–S15. 

doi:10.1016/j.pain.2010.09.030 14.


	Slide 1: Breaking the Cycle: Practical Strategies for Central Sensitization and Chronic Pain
	Slide 2: Disclosures
	Slide 3: Learning Objectives
	Slide 4: Clinical Vignette
	Slide 5: Central Sensitization
	Slide 6: Central Sensitization
	Slide 7: Central Sensitization: Pathophysiology
	Slide 8: Clinical Features of Central Sensitization
	Slide 9: Why Central Sensitization Matters
	Slide 10
	Slide 11: Lifestyle Factors
	Slide 12: External Factors
	Slide 13: Psychosocial Factors
	Slide 14: Fear Avoidance Loop
	Slide 15: Assessment Tools
	Slide 16: CSI-9
	Slide 17: Management Strategies
	Slide 18: Education as Treatment
	Slide 19: Communicating with Patients
	Slide 20: Neuroplasticity
	Slide 21: Lifestyle & Mind-Body Tools
	Slide 22: Movement and Graded Exposure
	Slide 23: Graded Exercise
	Slide 24: Psychological Interventions
	Slide 25: Cognitive Behavioral Therapy (CBT)
	Slide 26: Acceptance and Commitment Therapy (ACT)
	Slide 27: Mindfulness
	Slide 28: Pharmacologic Options
	Slide 29: Fear Avoidance Loop
	Slide 30: Clinical Vignette
	Slide 31: Clinical Vignette
	Slide 32: Clinical Vignette
	Slide 33: Clinical Vignette
	Slide 34: Key Takeaways
	Slide 35: Resources for Clinicians and Patients
	Slide 36: Questions?
	Slide 37: References
	Slide 38: References

