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From the OPPERA Study. Idiopathic pain conditions (IPCs) related to TMD. The four
related conditions were: headache, low back pain, widespread pain and IBS.
*OR = odds ratio for TMD in people with 1, 2, 3 or 4 IPCs relative to people with no IPCs
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Perdentages represent weighted percentage of
subjects with permutations of five IPCs: T=TMD
(unweighted n=182, [weighted n=108 cases),
H=Headache (270 [201] cases), |=Irritable Bowel
Syndrome (158 [134] cases), B=Low Back Pain
(139 [99] cases), F=Fibromyalgia (52 [24] cases).
Weights adjust for sampling probabilities of TMD
cases and controls when enrolled in the OPPERA-
project and probability of cohort retention in this
OPPERA-2 analysis.




l A‘ . ®
*il PAIN® 152 (2011) S2-S15 I)AIN
—

www.elsevier.com/locate/pain

Review

Central sensitization: Implications for the diagnosis and treatment of pain

Clifford ]. Woolf
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Central Sensitization

...an amplification of neural signhaling within the CNS that
elicits pain hypersensitivity...



Clinical Signs of Central Sensitization

* Pain mediated by low threshold Al fibers

e Spread of pain sensitivity to areas with no demonstrable pathology
* Aftersensations

* Enhanced temporal summation

* Maintenance of pain by low frequency stimuli that normally do not
evoke any ongoing pain

Woolf (2011) Pain 152: S2-S15



Risk Factors Common to
Chronic Overlapping Pain Conditions

* Female Sex*

* Widespread Pain Sensitivity
* Psychological Factors*

e Somatic Symptom Burden*
* Familial/Genetic Factors*

* Previously associated with pain sensitivity



Proportion of Females and Males by
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Pain Conditions included: temporomandibular disorder, irritable bowel syndrome, headache, low back pain, fibromyalgia

Unpublished data from OPPERA Study



Family History of COPCs in Cases and Controls

45

0 I I
TMD HA

Slade, et al, under review

W Cases Controls

= = NN W W D
o Uv1 o v o U1 o

Proportion Reporting Fam Hx (%)

U

IBS L
Index Pain Condition

BP FM



Psychological Factors Associated with
Idiopathic Pain Conditions (IPCs)

Univariate association of psych. measure and IPC:
Psych measure TMD HA IBS LBP FM
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Approaches in Mechanism-Based Pain Assessment
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Evidence for Central Sensitization in COPCs

* Pain distribution and qualities

* QST findings

* Neuroimaging



Number of Pain Conditions and Painful Body Sites for
Different Index Pain Conditions
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Pain Sites Endorsed by Individuals with Different Pain Conditions
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Anatomical selectivity in overlap of chronic facial
and bodily pain

Gary D. Slade®*®*, Jonathan D. Rosen®, Richard Ohrbach®, Joel D. Greenspan®?, Roger B. Fillingim",
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Odds of TMD Based on Presence of Other Bodily Pains
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Pressure Pain Thresholds (PPT) for TMD Cases vs. Controls
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PPTs are significantly lower for chronic TMIJD cases than pain-free controls in
both cranial and extra-cranial body sites. (Mean +/- SEM; all p<0.001)
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Experimental pain sensitivity differs as a function of clinical pain @aossmm
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Variable OA High Pain* | OA Low Pain* Controls
(n=155) (n=129) (n=119)

Demographic Variables

Age (Years) 55.4 (7.1) 58.4 (7.9) 57.4 (8.0)
Sex (% Female) 65.3 64.8 63.9
Race (% White)? 27.3 39.2 70.6

Clinical Variables
GCPS-Characteristic Pain (0-100) 67.7 (14.1) 30.6 (12.7) 10.2 (16.8)

GCPS-Disability (0-100) 59.7 (24.5)  24.6(21.7)  2.1(7.0)
WOMAC-Pain (0-20) 9.8 (4.1) 4.5 (2.8) 0.6 (1.7)
WOMAC-Physical Function (0-) 31.8(13.7)  13.9(10.2)  1.8(4.8)
SPPB Total Score 9.2 (2.1) 10.5 (1.5) 10.9 (1.4)
CES-D Scores 11.8 (8.3) 7.6 (6.4) 6.5 (6.7)

* High vs. low OA pain based on median split of GCPS-Characteristic Pain Score (median=50)



Pressure Pain Thresholds for OA Patients and Controls
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Groups with unlike letters differ from each other, p < 0.05



Punctate Mechanical Pain for OA Patients and Controls
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*OA-High differs from the other two groups in both average rating and slope (p < 0.05)



Temporal Summation of Heat Pain (Arm) for OA Patients and Controls
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Sample Characteristics

SR ) o neis)

Age* 54.6 (7.0) 58.6 (7.7)
Sex (%F) 62.5 63.8
Race (% white)* 31.3 51.3

BMI (% obese)* 63.3 55

# Pain Sites 4.7 (2.7) 3.9(2.2)

Pain Duration
< 3 Years 43.7 47.8
> 3 Years 56.3 62.2



Short Form McGill Pain Questionnaire-2

B NP B non-NP

Continuous Intermittent Neuropathic Affective
SF-MPQ-2 Subscale

Scale Score (0-10)
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All p’s < 0.01, adjusting for study site, age, race, education, and BMI



Movement Evoked Pain
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All p’s < 0.01, adjusting for study site, age, race, education, and BMI. SPPB=Short Physical Performance Battery



Temporal Summation of Heat Pain
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Temporal Summation of Mechanical Pain
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Laboratory Pain Measures Associated with Multiple
Idiopathic Pain Conditions (IPCs)

Univariate association of health measure and IPC:
QsT TMD HA IBS LBP FM
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Standardizgd odds ratio

Greenspan, et al, under review



Adjusted mean (z-score + s.e.)

Adjusted mean (z-score * s.e.)
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Is “Central Sensitization” a Predictor or
Consequence of COPCs?



Standardized Hazard Ratios for TMD Incidence Related to QST Measures
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Pressure pain thresholds fluctuate with, but do not usefully predict, @Cmmk
the clinical course of painful temporomandibular disorder

Gary D. Slade *”“*, Anne E. Sanders ", Richard Ohrbach “, Roger B. Fillingim ¢, Ron Dubner ",
Richard H. Gracely *", Eric Bair *", William Maixner ", Joel D. Greenspan "¢
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Pain Susceptibility Phenotypes in Those Free of Knee Pain

With or at Risk of Knee Osteoarthritis: The Multicenter
Osteoarthritis Study

Lisa C. Carlesso," Neil A. Segal,’
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QST Profiles Predict Development of Persistent Knee Pain (PKP)
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Inconsistent Findings Regarding Brain Structure and Pain Sensitivity
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Structural Brain Alterations Before and After Total Knee
Arthroplasty: A Longitudinal Assessment
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Etiology of Chronic Overlapping Pain Conditions (COPCs)

]- Persistent COPCs

Painful } Transient COPCs

ENVIRONMENTAL
COPCs

CONTRIBUTIONS

} Subclinical signs & symptoms

Physical environment
* e.g. trauma, infection

Social environment
e.g. life stressors

Culture
* e.g. health beliefs

Demographics Mood Neuro- | d p f| t
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Anxiet _ regulation state
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Maixner, et al, 2016 J Pain 17 (Suppl): T93-107



Conclusions

* COPCs exhibit multiple signs of central sensitization
* Increased # pain conditions associated with greater sensitization
 Sensitization may represent both risk factor and consequence

* Overlapping measures related to sensitization need to be reconciled
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