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Individual differences
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Which person has pain?



Which person has pain?

“Normal”
10% have pain

Bone on bone
30-40%

Have no pain



How is Pain Classified?
Time Body Location Suspected Etiology

Acute Vs Chronic Head, Neck, Back, Pelvis Cancer, Rheumatic, etc.

Newest Classification: Pain Mechanisms

1Woolf CJ. J Clin Invest. 2010;120(11):3742-3744. 2Costigan M, et al. Annu Rev Neurosci. 2009;32:1-32. 3Dickinson BD, et al. Pain Med. 
2010;11:1635-1653. 4Williams DA, Clauw DJ. J Pain. 2009;10(8):777-791. 

Nociplastic



Nociceptive Pain
 (mechanical, thermal, chemical)



Neuropathic Pain

Peripheral

Central



Nociplastic PainNociplastic Pain

CNS augmentation of  
peripheral nociception or 
CNS generation



+



The PainSensations



Nociceptive Neuropathic Centralized/Nociplastic
Cause Inflammation or 

damage
Nerve damage or entrapment CNS or systemic problem

Clinical features Pain is well localized, 
consistent effect of  
activity on pain

Follows distribution of  
peripheral nerves (i.e. 
dermatome or stocking/glove), 
episodic, lancinating, 
numbness, tingling

Pain is widespread and accompanied 
by fatigue, sleep, memory and/or 
mood difficulties as well as history of  
previous pain elsewhere in body

Treatment NSAIDs, injections, 
surgery, ? opioids

Local treatments aimed at 
nerve (surgery, injections, 
topical) or CNS-acting drugs

CNS-acting drugs, non-
pharmacological therapies 

Classic 
examples

Osteoarthritis
Autoimmune disorders
Cancer pain

Diabetic painful neuropathy
Post-herpetic neuralgia
Sciatica, carpal tunnel             
syndrome 

Fibromyalgia
Functional GI disorders
Temporomandibular disorder
Tension headache
Interstitial cystitis, bladder pain 
syndrome

Mechanistic Characterization of  Pain
Variable degrees of  any mechanism can contribute in 

any disease 









Pain Distribution in IC (MAPP)

Lai, HH, Jemielita, T, Sutcliffe, S., Bradley CS, Naliboff, B, Williams, DA et al,. J. Urology. (2017), 198(3): 622-631.



2010/11/16 ACR criteria for FM

191. Wolfe et. al. Arthritis Rheum. Jun 15 2009;61(6):715-716.  2.  Wolfe et. al. 
2. J Rheumatol. Feb 1 2011.  3.  Clauw DJ.  JAMA, 2014.



Sub-threshold FM is Highly Predictive of  Surgery and 
Opioid Non-responsiveness in Patients Undergoing 

Arthroplasty and Hysterectomy 
 Primary hypothesis of studies is the measures of 

centralized pain in OA (FMness) will predict failure to 
respond to arthroplasty and hysterectomy

 Extensive preoperative phenotype using validated self-
report measures of pain, mood, and function

 Two outcomes of interest:
 Postoperative opioid consumption
 Pain relief from procedure at 6 months 
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1.  Brummett, C.M., et al., Anesthesiology, 2013. 119(6): p. 1434-43. 
 2.  Brummett, C.M., et al.,  Arthritis Rheumatol, 2015. 67(5):1386-94.
 3.  Janda, A.M., et al., Anesthesiology, 2015. 122(5): p. 1103-11.



Variables Analyzed

 Age
 Sex
 Surgery (Knee vs Hip)
 Primary anesthetic (GA 

vs neuraxial)
 Home opioids (IVME)

 Pain severity (BPI)
 Overall
 Surgical site

 Neuropathic pain score 
(PainDETECT)

 Depression (HADS)
 Anxiety (HADS)
 Catastrophizing
 Physical function- 

WOMAC

 FM Survey score
21



Each one point increase in 
fibromyalgianess led to:

 9 mg greater oral morphine requirements during acute 
hospitalization (8mg greater when all individuals taking 
opioids as outpatients excluded)

 20 – 25% greater likelihood of failing to respond to knee or 
hip arthroplasty (judged by either 50% improvement  in pain 
or much better or very much better on patient global) 

 These phenomenon were linear across entire scale up to a 
score of approximately 18 - and equally strong after 
individuals who met criteria for FM were excluded

 This phenomenon was much stronger than and largely 
independent of classic psychiatric factors 



23
Brummett CM et al. Unpublished data

Patient A Patient B

Compared to Patient A 
with localized pain and no 

somatic symptoms, 
Patient B would need 

90mg more Oral Morphine 
Equivalents during first 

48 hours of 
hospitalization, and 

would be 5X less likely to 
have 50% improvement in 

pain at 6 months

Classic psychological 
factors are playing a 
much larger role in 

individuals who meet 
criteria for FM than 

those with “sub-
threshold” FM





Pathophysiology of centralized 
pain states– understading the “central amplifier”

 Most patients display augmented pain and sensory processing 
on quantitative sensory testing and functional neuroimaging1,3

 Manifest by increased connectivity to pro-nociceptive brain 
regions and decreased connectivity to anti-nociceptive 
regions2,3 

 These abnormalities are being driven by imbalances in 
concentrations of CNS neurotransmitters that control sensory 
processing, sleep, alertness, affect, memory3,4

 Autonomic, HPA, and peripheral abnormalities likely play a 
prominent role in some individuals   

1. Phillips, K. and D.J. Clauw.  Arthritis Rheum, 2013. 65(2): p. 291-302.  2.  Napadow, V., et al., Arthritis Rheum, 2012. 64(7): p. 2398-403. 3. Harris, R.E., et. al. 
Anesthesiology, 2013. 119(6): p. 1453-1464. 4. Schmidt-Wilcke, T. and D.J. Clauw, Nature reviews. Rheumatology, 2011. 7(9): p. 518-27.



fMRI in Fibromyalgia
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Fibromyalgia
Subjective Pain Control
Stimulus Pressure Control)

IPL SII STG, Insula, Putamen Cerebellum

SI SI (decrease)

STG=superior temporal gyri; SI=primary somatosensory cortex 
SII=secondary somatosensory cortex; IPL=inferior parietal lobule.     Gracely. Arthritis Rheum. 2002;46:1333-1343.



Intrinsic Brain Connectivity 
is Altered in FM patients

• In FM, DMN and rEAN 
show greater intrinsic 
connectivity within 
component DMN (PCC), 
and rEAN (iPS) as well as 
limbic (insula), and 
sensorimotor (SII) regions 
outside conventional 
network boundaries.

•All FM vs. HC 
differences driven by 
greater connectivity for 
FM patients.

Napadow et al, Arthritis Rheumatism 2010







Changes in size and shape of brain regions 
indicate CNS neuroplasticity in chronic pain 
 Apkarian1 was first to show that chronic pain may be 

associated with decrease of size of brain areas involved in pain 
processing

 More recently seen in virtually all other chronic pain states 
including headache,2 IBS,3 FM4  

 May be partially due to co-morbid mood disturbances6

 Data from NIH MAPP network suggests increase in size of and 
connectivity to S1 may represent neural signature for 
widespreadedness of pain   

1. Apkarian et al. J Neurosci. 2004;24:10410-5. 2. Schmidt-Wilcke et al. Pain. 2007;132 Suppl 1:S109-16. 
3. Davis et al. Neurology. 2008;70:153-4. 4. Kuchinad et al. J Neurosci. 2007;27:4004-7.
5. Chen et al. Psychiatry Res. 2006;146:65-72. 6.  Hsu et. al. Pain. Jun 2009;143(3):262-267. 7.  Kutch et. al. IASP 2016



Increased Gray Matter Volume in and Connectivity 
to Sensory Cortex In Widespread Pain



Interstitial Cystitis 
Tertiles of  body pain 

distribution: 
local, intermediate, 

widespread

Non-Neuroimaging
(N=334)

Neuroimaging
(N=110)

Validation
FM (N=23)
HC (N=49)



Basu et al (2018). A&R







CNS Neurotransmitters
 Influencing Pain

Glutamate and EAA 

Substance P

Nerve growth factor 

Serotonin 
(5HT2a, 3a)

Descending anti-
nociceptive pathways 

Norepinephrine-
serotonin (5HT1a,b), 
dopamine

Opioids

    Cannabinoids

   GABA

Facilitation Inhibition

1. Schmidt-Wilcke T, Clauw DJ.  Nat Rev Rheumatol. Jul 19 2011.
2. Clauw DJ.  JAMA.  2014.

+
Anti-migraine drugs (–

triptans), 
cyclobenzaprine

Gabapentinoids, 
ketamine

Tricyclics, SNRIs. 
tramadol

Low dose naltrexone

No knowledge of 
endocannabinoid 

activity but this class 
of drugs is effective 

Gammahydroxybutyrate, 
moderate alcohol 

consumption
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Attention
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Cognitive
Function

Glutamate
Major Exciter of  CNS, Synaptogenesis and neurogenesis

GABA
Major Inhibitor of  CNS, Sleep/wake cycle

Neurotransmitters for Pain Processing



Shared Neurotransmitters Explain

 The complexity of chronic pain presentation

Williams, DA (2018). JABR, 23(2):e12135.  Schrepf, A et al., JPain, 2018 (in press).
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Shared Neurotransmitters Explain

 The complexity of chronic pain presentation

Sleep, Pain, Affect, Cognition, Energy

Williams, DA (2018). JABR, 23(2):e12135.  Schrepf, A et al., JPain, 2018 (in press).

 SPACE represents new targets for treating pain perception





Trends/terms

 Nociplastic/Primary pain
 Widespread
 Co-morbid CNS symptoms sleep, fatigue, memory
 Sensory sensitivity
 Low grade (neurogenic) inflammation

 Re-think role of CNS-mediated symptom clusters as shared 
mechanism and potential treatment targets



Stretch Break



Music about Pain • King of Pain – Police
• No More Pain – 2Pac
• Feel No Pain – Sade
• The Sweetest Pain – Dexter Wansel
• I Feel Pain – A Boogie wit Da Hoodie
• I Can’t Stand the Pain  - James Brown
• Physical Pain – Future Island

• Give Me Novocain – Green Day
• Pain Killer – Judas Priest
• The Drugs Don’t Work – The Verve

• Pain – Three Days Grace
• Pain – Tupac Shakur
• Pain – Pusha T
• Pain – Jimmy Eats World
• Pain – War on Drugs
• Pain – Hollywood Undead
• Pain – The Used

• Hurt – Johnny Cash
• Everybody Hurts – R.E.M.
• Hurt – Nine Inch Nails



What’s a doctor to do?



Chronic Pain Numbers

100 Million People
 - US 150 Million

 - 37 Countries
Eccleston, C., Wells, C. (2017). 
European Pain Management. 
Oxford University Press



More people have Chronic Pain than 
Diabetes, Heart Disease, and Cancer 

Combined

Chronic Pain 100 Million

Diabetes 29.1 Million

Heart Disease

Cancer

27.6 Million

13.7 Million
= 1 Million individuals



Most Pain Care Visits occur within 
Primary Care

Peterson K, et al.. VA ESP Project #09-199; 2017. 



Primary Care Physicians Receive
 Little Training in Pain Management

 80% of American Medical Schools have no formal pain education
 Those that do, report 5 or fewer hours

 Emphasis of education is often cellular and subcellular rather than 
interpersonal or social in nature

 Only 34% of physicians reported feeling comfortable treating 
chronic pain
 Only 1% found it a satisfying practice

Loeser, JD & Schatman, ME (2017). Chronic pain management in medical education: a disastrous omission. Postgraduate Medicine, 129 (3): 332-335.



Loeser, J & Cahana, A. (2013). Clinical Journal of Pain, 29 (4): 311-316.

Biomedical Model
Interventional
Pain Medicine

Biopsychosocial model
Interdisciplinary

Pain Management

- Procedure Driven
 - Focus on curing/fixing

- Focus on multidisciplinary teams
 - Focus on pain management

Patient is passive recipient Patient is active participant



How good is our black bag for treating 
chronic pain? 

Treatment Impact on Chronic Pain
Long term opioids 32% reduction
Pain drugs generally
(across classes)

30% - 40% get
40% - 50% relief

Spinal fusion 75% still have pain
Repair herniated disk 70% still have pain
Repeat Surgery 66% still have pain
Spinal cord stimulators 61% still in pain after 4 yrs.

average pain relief  18% 
across studies

Turk, D. C. (2002). Clin.J Pain, 18(6), 355-365; Backonja MM et al. Curr Pain Headache Rep 2006;10:34-38 



Conclusions. There is little evidence for the specific efficacy 
beyond sham for invasive procedures in chronic pain



Recommendations in Multiple Federal 
Documents

Self-Management, Evidence-Based, Patient-Centric,
Multi-Modal Pain Care



We Need to Approach Chronic Pain 
Differently



Thinking Differently about Pain
 Damaged tissue and pain are not the same thing
 Sometimes they occur together, so they seem to be the causal
 Nociception provides bodily information that may or may not 

be interpreted as pain

Nociception PAIN



Thinking Differently about Chronic Pain

 Pain is a Perceptual Experience formed in the brain
 Other perceptual experiences with flexible biological 

associations include the following:
 hunger, itch, tickle, urinary urgency, orgasm



Thinking Differently about Chronic Pain

 Treating a perception requires different techniques than 
fixing damaged tissues



VA’s Stepped Care Model of Pain Management

Kerns et al (2011). Transl Behav Med, 1:635-643.   Coslo & Swaroop. (2016). J Pain Mgt & Med., 2:2



Persistent Pain Complaint

History/Physical

Red Flags
Specialist Referrals InvestigationsDiagnosis

Multi-Dimensional Needs Assessment, Improvement Goals, & Treatment Planning

Education Self-Management

Multi-Component CBT
• Mood, Function
• Coping, sleep, pain

if  insufficient effect

Pharmacotherapy
• Severe Pain
• Sleep

Fitness                 
• Function
• Pain

Other Therapies
• Massage
• Hydrotherapy

Monitor Symptomatic Change

Not improving Improving

Regular Review /Pt. centric careRepeat Needs assessment Specialist Referral

Adapted from Macfarlane et al. Ann Rheum Dis, 2017;76:318-328;  Lee, et al., BJA 2014; 112:16-24;  Peterson et al, VA ESP Project #09-199, 2017 

Pain Care Pathway



Chronic Overlapping Pain Conditions

1Veasley, C. et al (2015). White paper from the Chronic Pain Research Alliance.

COPCs1
US 

Prevalence
Irritable Bowel Syndrome 44 Million
Temporomandibular Disorder 35 Million
Chronic Low Back Pain 20 Million
Interstitial Cystitis / BPS; 
chronic prostatitis

8 Million

Migraine Headache 7 Million
Tension Headache 7 Million
Endometriosis (Painful) 6 Million
Vulvodynia 6 Million
Fibromyalgia 6 Million
Myalgic Encephalopathy / CFS 4 Million

-Term defined by the National Institutes of Health ~ 2013

-Conditions likely to co-exist sharing neurobiological 
underpinnings

-Conditions predominantly (or solely) affecting women 

-Any number and combination of conditions is possible

-Several conditions can develop at once or gradually over years



Two methods for assessing COPCS for  
clinical research

 ICD-10 Computable Phenotype
 The Chronic Overlapping Pain Conditions Screener (COPCS) 



FM IBS IC/BPS, CP VVD MI

• M79.7 • K58.[0,1,2,8,9] • N30.[1,3]
• N41.1

• N94.8[10,18,19] • G43.xx

TTH TMD cLBP ME/CFS ENDO+pain

• G44.[201,209,211,2
19,221,229]

• M26.[60,62,63]
• S03.0xxA

• M54.[5,40,41,42,89] • R53.82 • N80.xxx
+R10.2, 

• N80.xxx
+N94.[4,5,6,10,11,
12,19]



FM IBS TMD UCPPS ENDO VVD cLBP cTTH MI CFS
FM
IBS 10.18
TMD 5.64 3.70
UCPPS 9.91 9.10 4.75
ENDO 4.06 5.05 1.87 18.62
VVD 3.14 3.97 1.85 24.99 15.56
cLBP 5.29 2.29 1.24 2.34 2.30 1.20
cTTH 2.43 1.58 2.64 1.94 1.25 N/A 3.36
MI 5.27 3.30 6.13 3.29 3.21 1.63 1.99 4.27
CFS 6.07 2.90 1.48 2.78 1.86 1.19 1.75 1.82 2.67

diab neurop 2.60 1.66 N/A 0.86 N/A N/A 2.08 0.51 1.06 1.18
COPD 3.14 1.78 0.89 1.05 0.54 0.50 1.92 0.71 1.11 1.29
chronic viral 
hepatitis 2.20 1.48 0.56 1.19 N/A N/A 1.22 0.56 0.68 1.01

5+ 3-5 1-3

Odds ratio =



Chronic Overlapping Pain Conditions Screener 
(COPCS)

Schrepf A, Williams DA, Maixner W. Chronic Overlapping Pain Conditions Screener - The REDCap Version: Users Guide, Version 11.0. Ann Arbor, MI: University of 
Michigan; 2022.

Report

Condition Class

FM Y/N

IBS Y/N

TMD Y/N

MI Y/N

TTH Y/N

IC/CP Y/N

cLBP Y/N

ME/CFS Y/N

ENDO-pain Y/N

VVD Y/N

Total x/10
https://copcscreener.com

https://copcscreener.com/
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Pain Care Pathway
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How to ERASE   S.P.A.C.E.
Emotions
Reflections
Actions
Sleep
Environment

Sleep, Pain, Affect, Cognitive changes, Energy deficits



Emotions
ERASE

Altering pain perception through Emotions



Patients do not need 
to be mentally ill to 
have chronic pain



Approaches to Resolve Negative Affect Influencing 
Chronic Pain

Emotional Awareness and
 Expression Therapy (EAET)

Pleasant Activity Scheduling Traditional Psychotherapy



Reflections
ERASE

Using Cognition to alter pain perceptions 



Reframing



The Relaxation Response

PMR

YOGA
Visual Imagery

Meditation

Biofeedback



Actions
ERASE

Using Behavior to alter pain perceptions and 
provide a foundation of  wellness 



Exercise

Hassett & Williams. Best Pract Res Clin Rheumatol 2011;25:299-309 

 Multiple reviews and meta-
analyses, and professional society 
guidelines recommend exercise 
and physical activity for the 
treatment of chronic pain and 
fatigue

 Increase Fitness
 Increase Function



Lifestyle Physical Activity



Pacing for Energy Efficiency



Problem Solving / Goal Setting



Sleep

ERASE

Altering Pain via Sleep



Behavioral and Sleep Hygiene Skills

Timing
Regular bed time/wake time

Sleep Behavior
Get in bed only when sleepy
Use bed for sleep
Get up after 15’ if  no sleep

Thermal Tips
Decline in core temp signals sleep
Exercise, warm bath before bed

Environment
Steady room temperature
Keep room dark

Ingestion
Decrease nicotine
Decrease Caffeine
Alcohol interferes with sleep
Light snack is recommended

Mental Control
Effort will not produce sleep
Avoid mental stimulation
Seek mental quiescence

Edinger, JD et al. Arch Intern Med. 2005;161(21):2527-2535 
Morin, CM et al. Am J Psychiatry.  1994;151:1172-1180.



Environment
ERASE

Using the Environment to alter pain perceptions 
and provide a foundation of  wellness 



Social Challenges

Dr. -Patient
Friends

Family

Employer and co-workers



Physical Challenges



Web-based self-management

http://PainGuide.com





Pain Guide
can serve as the foundation for CBT
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Pain Care Pathway



Pharmacological Therapies
 for Central Pain States

Modified from Goldenberg et al. JAMA. 2004;292:2388-95.

Strong
Evidence

■ Dual reuptake inhibitors such as 
■ Tricyclic compounds (amitriptyline, cyclobenzaprine)
■ SNRIs and NSRIs (milnacipran, duloxetine, venlafaxine?)

■ Anticonvulsants (e.g., pregabalin, gabapentin)

Modest
Evidence

■ Tramadol
■ Older less selective SSRIs
■ Gamma hydroxybutyrate
■ Low dose naltrexone
■ Cannabinoids

Weak
Evidence

■ Growth hormone, 5-hydroxytryptamine, tropisetron, S-adenosyl-
L-methionine (SAMe)

No
Evidence

■ Opioids, corticosteroids, nonsteroidal anti-inflammatory drugs, 
benzodiazepine and nonbenzodiazepine hypnotics, guanifenesin





Treating Based on Mechanisms  
Any combination may be present

Peripheral
(nociceptive) Neuropathic Centralized Pain

NSAIDs + - -
Opioids + + -
Surgery/
Injections + + -
Tricyclics + + +

SNRIs + + +
Gabapentinoid - + +

CBD + - -
THC - + +



Nonpharmacological Therapies are similar to those 
for any Chronic Pain State - 2023

Strong
Evidence

■ Education
■ Aerobic exercise
■ Cognitive behavior therapy (ACT, CBT-i, empowered self-

care

Modest
Evidence

■ Strength training
■ Hypnotherapy, biofeedback, balneotherapy, yoga, Tai Chi
■ Neuromodulation
■ Acupuncture, chiropractic, manual and massage therapy

Weak
Evidence

■ Trigger point injections

No
Evidence

■ Doing nothing 

Modified from Clauw  JAMA. 2014



Can we use diet/nutrition to treat chronic pain? 



Non-Pharmacological Pain Treatments in VHA
VHA Directive 1137: Advancing 
Complementary and Integrative Health (May 
2017)
• List 1: Approaches with published evidence of  

promising or potential benefit.  

• Chiropractic Care was approved as a covered benefit in 
VHA in 2004 and is part of VA whole health care. 

• To be made available across the system, if recommended by the 
Veteran’s health care team. 

 Acupuncture
 Massage Therapy
 Tai Chi
 Meditation
 Yoga
 Clinical Hypnosis
 Biofeedback
 Guided Imagery

VA State of  the Art Conference Nov. 2016: Evidence-based 
non-pharmacological approaches for MSK pain 
management
• Evidence to support CIH and conventional therapies.
• Provision of  multi-modal therapies accessible from Primary Care.



Bottom Line

 1. Pain is not located in a body part. It is a perception and 
needs to be treated as a perception.

 2. Taking time to just listen to the patient’s story is a necessary 
part of pain treatment. You will be establishing rapport and 
identifying pain and non-pain treatment targets. 

 3. If you recommend self-management (exercise, relaxation, 
sleep hygiene etc.), ask about it with the same enthusiasm and 
regularity that you ask about drugs. Patients learn what you 
think is really important by what you ask about.
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