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Topics for this presentation
1. Descriptive epidemiology of TMD

– Case-definition
– Prevalence, incidence and natural history

2. Impact of TMD on quality of life and public health burden
– Overlap of TMD and other chronic pain conditions

3. Risk factors for TMD
4. Healthcare for TMD

– Treatments and health care providers
– Barriers to care

5. Data sources and methodology
– Classification systems



DC-TMD case-classification*
Clinical diagnosis of TMD myalgia or arthralgia requires history of symptoms and

examiner-confirmation:
1. Patient’s symptom history

– 1a.  Pain in the jaw, temple, in the ear or in front of the ear, not including toothache or ear 
infection; AND

– 1b. The pain is modified with jaw movement, function or parafunction.

2. Examiner-confirmation of pain
– 2a. Confirmation that patient-reported location of symptoms is in temporalis, masseter, or 

TM joint(s); AND
– 2b. Pain is evoked during examination by patient’s maximum jaw opening OR examiner-

palpation of muscle(s)/joint(s)

* Schiffman E, et al. J Oral Facial Pain Headache. 2014 Winter;28(1):6-27. 



Single item screening question
Clinical diagnosis of TMD myalgia or arthralgia requires history of symptoms and

examiner-confirmation:
1. Patient’s symptom history

– Pain in the jaw, temple, in the ear or in front of the ear, not including toothache or ear 
infection.  

– The pain is modified with jaw movement, function or parafunction.

2. Examiner-confirmation of pain
– Confirmation that patient-reported location of symptoms is in temporalis, masseter, or TM 

joint(s); AND
– Pain is evoked during examination by patient’s maximum jaw opening OR examiner-

palpation of muscle(s)/joint(s)

† Janal MN, et al. J Oral Rehabil. 2008 Nov;35(11):801-9. 

Sensitivity = 42.7%, Specificity=94.7% compared to examiner-classification.



National Health Interview Survey
Conducted annually since 1957 by the 

National Center for Health Statistics
Nationally-representative sample of 

~100,000 people in ~40,000 
households per annum

Approximately one hour face-to-face, 
computer-assisted interviews by 
trained personnel

>85% response rate in recent decades



National Health Interview Survey
The following questions are about pain you may have experienced in the PAST 
THREE MONTHS. Please refer to pain that LASTED A WHOLE DAY OR MORE. Do 
not report aches and pains that are fleeting or minor. 

During the PAST THREE MONTHS, did you have facial ache or pain in the jaw 
muscles or the joint in front of the ear?



US adults: facial ache or jaw pain

* In 1989, the reference period was 
SIX MONTHS

Prevalence
Year % 95% CL

1989* 6.0 5.7, 6.3
1999 4.3 4.0, 4.5
2009 5.1 4.7, 5.4
2017 4.4 4.0, 4.7

The following questions are about pain you may have experienced in the PAST 
THREE MONTHS. Please refer to pain that LASTED A WHOLE DAY OR MORE. Do 
not report aches and pains that are fleeting or minor. 

During the PAST THREE MONTHS, did you have facial ache or pain in the jaw 
muscles or the joint in front of the ear?



US adults: facial ache or jaw pain

* In 1989, the reference period was 
SIX MONTHS

Prevalence
Year % 95% CL

1989* 6.0 5.7, 6.3
1999 4.3 4.0, 4.5
2009 5.1 4.7, 5.4
2017 4.4 4.0, 4.7

The following questions are about pain you may have experienced in the PAST 
THREE MONTHS. Please refer to pain that LASTED A WHOLE DAY OR MORE. Do 
not report aches and pains that are fleeting or minor. 

During the PAST THREE MONTHS, did you have facial ache or pain in the jaw 
muscles or the joint in front of the ear?
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US adults 2009: facial ache or jaw pain

Maixner W, et al.  J Pain. 2016 Sep;17(9 Suppl):T93-T107.
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Age x gender: cross-sectional

2009: cross-sectional
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Birth cohort analysis of aging effects
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HCHS-Study of Latinos, 2008-2011

n=16,415 Hispanic/Latino participants aged 18–74 yrs at 4 U.S. study sites
In the past 12 months have you had or do you currently have:
• pain in your face?
• pain  in  your  jaw  joint?

Sanders AE, et al. J Dent Res. 2017 Mar;96(3):277-284. 

5.1% (95%CL = 4.7, 5.5) reported both



HCHS: prevalence of face+jaw joint pain

Sanders AE, et al. J Dent Res. 2017 Mar;96(3):277-284. 
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Enrollment at four U.S. study sites
• Participants aged 18-44 years
• No significant history of facial pain
• Absence of arthralgia/myalgia

n=2,737 followed for median 2.7 yrs
• Quarterly questionnaires; examination 

of people with TMD symptoms

260 people developed clinical TMD
• Incidence rate = 3.5% of people per annum (95% CL = 3.2, 3.9)

2006-08: community-based recruitment of 3,258 TMD-free volunteers 

Slade, et al. The Journal of Pain. 2011;12(11, Supplement):T12-T26.
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Meloto CB, et al. (submitted for publication)

Development of persistent TMDOPPERA

N=147 people with first-onset TMD who were 
re-examined six months later

% developing 
persistent TMD

All incident TMD cases 49.0%

Age (yrs) 18−24 53.7%
25−34 55.6%
35−44 37.5%

Gender Male 40.7%
Female 53.8%

Race/ White 61.4%
ethnicity Black/

African American 35.5%
Other 46.7%



Factors predictive of persistent TMD

 Examination-evoked pain in masticatory muscles
 Examination-evoked pain in temporomandibular joint(s)
 Facial pain intensity
 Range of pain-free jaw opening
 General health conditions/symptoms

 Examination-assessed joint sounds
 Jaw functional limitation and jaw parafunction
 Depression, anxiety

OPPERA

Meloto CB, et al. (submitted for publication)



Impact of TMD on quality of life
and public health burden



Slade GD, et al.  Pain. 2013 May;154(5):750-60

TMD “symptom iceberg”OPPERA
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During follow-up of initially symptom-free OPPERA subjects, one third reported one 
or more episodes of TMD symptoms, defined as ≥5 days of jaw/face pain per month.

Symptom rate = 19% of people per 
annum

• After each episode, recurrent 
symptoms developed at more than 
double that rate

• Pain intensity was severe for one 
quarter of symptom episodes

• 6% of participants developed three 
or more episodes of TMD symptoms



High impact TMD pain*OPPERA

Pain intensity
≥ 50

Pain-interference
≥30

No 
pain

Pain as
bad as it 
could be
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Graded Chronic Pain Scale† applied to TMD‡

* Dahlhamer J, et al. MMWR Morb Mortal Wkly Rep. 2018 Sep 14;67(36):1001-1006. 
† Von Korff M, et al. Pain 1992 Aug;50(2):133-49. 
‡ Dworkin SF, et al. J Orofac Pain 2002 Winter;16(1):48-63. 

AND



High impact pain in chronic TMDOPPERA

N=846 OPPERA-1 subjects with chronic TMD (≥6 months)
% with high 
impact pain

All chronic TMD cases 33.5%

Age (yrs) 18−24 27.1%
25−34 32.8%
35−44 43.2%

Gender Male 35.1%
Female 33.0%

Race/ White 29.0%
ethnicity Black/

African American 59.2%
Asian 23.7%
Hispanic 32.1%
Other 35.7%

Miller VE, et al. J of Pain 2019 Mar;20(3):288-300



Overlapping pains in chronic TMD

Pain condition
T TMD
H Headache
I Irritable Bowel Syndrome
B Low back pain
F Fibromyalgia

n=182 OPPERA-2 subjects with TMD

OPPERA



Body pain in chronic TMD

n=182 OPPERA-2 subjects with TMD:
Pain lasting ≥1 day within last 3 months

OPPERA

Proportion
reporting

pain



Risk factors for TMD



Slade GD, et al. J Dent Res. 2016 Sep;95(10):1084-92. 

Risk factors for TMD

• Somatic symptoms: the strongest predictor of TMD incidence
• Oral parafunction and TMJ derangements: patients know best
• Sleep and sleep breathing: distinguishing chicken and egg
• Pain thresholds: a consequence of TMD, not a predictor of it
• Psychological stress: COMT genotype modifies effects of stress on TMD
• Genetic associations: SNPs and pathways of their combined effects
• Comorbid conditions: non-painful ones also matter
• Putting it all together: finding the forest...and clusters...among the trees

OPPERA



Sanders AE, et al. J of Pain. 2016 Jun;17(6):669-77. 

Temporal sequence: sleep quality 
deteriorates prior to onset of TMDOPPERA
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* Slade et al, J Dent Res. 2015 Sep;94(9):1187-95. 

COMT genotype x Stress interactionOPPERA

Hazard ratio 
(95% CL)

All subjects 1.84 (1.42, 2.37)

Catechol-O-methyltransferase 
genotype

Low-activity COMT 2.34 (1.65, 3.31)
High-activity COMT 1.41 (0.96, 2.07)

Effect of psychological stress on TMD incidence



* Sharma S. PhD dissertation, 2018, University at Buffalo.

Heat pain sensitivity x Injury interactionOPPERA

Effect of jaw/face injury on TMD incidence

Incidence odds 
ratio (95% CL)

All subjects 4.2 (2.4, 7.4)

Heat pain sensitivity 
at enrollment

Low 2.9 (1.2, 7.0)
Medium 4.6 (1.8. 11. 8)
High 6.9 (2.1, 22.2)



Health care for TMD



Treatments for first-onset TMDOPPERA

Treatments for TMD from health care providers or other qualified 
professionals: 6-month follow-up of N=147 people with first-onset TMD

% reporting  
treatment(s)

All incident TMD cases 56.6%

Age (yrs) 18−24 58.0%
25−34 57.1%
35−44 54.6%

Gender Male 41.7%
Female 64.8%

% reporting  
treatment(s)

Race/ White 59.1%
ethnicity Black/

African American 49.1%
Other 76.9%

Clinical status Persistent TMD 72.7%
at follow-up Transient TMD 41.4%



Treatments for first-onset TMDOPPERA

Treatments for TMD during 6-month follow-up reported by 
≥10% of people with first-onset TMD

25% Anti-inflammatory medication (e.g., aspirin)
19% Counseling/advice
19% Massage
19% Evaluation
18% Antibiotics
16% Anti-depressant medication (e.g., amitriptyline)
15% Mouth appliance
13% Muscle relaxant medication (e.g., Robaxin)
12% Analgesic medication (e.g., codeine)
11% Yoga
11% Physical therapy



Medical Expenditure Panel Survey
Conducted annually since 1996 by the Agency 

for Healthcare Research and Quality
Approximately 1:4 subsample of households 

that participated in the prior year's 
National Health Interview Survey

Household component collects information 
from household members and healthcare 
providers about use of health services, 
their cost, and source of payment 

Insurance Component is a separate survey of 
employers concerning employer-based 
health insurance

From https://meps.ahrq.gov/mepsweb/ cited March 13, 2019

https://meps.ahrq.gov/mepsweb/


MEPS: trends in non-cancer pain
Figure 1. Age-adjusted, 18-year trends in prevalence of 
painful health condition(s) in U.S. adults 

Figure 2. Age-adjusted18-year  adult  trends in health 
care for pain management in U.S. adults with pain

Nahin RL, et al. J of Pain. 2019 S1526-5900(18)30480-2. [Epub ahead of print] PubMed PMID: 30658177



Data sources and methodology



Medical Expenditure Panel Survey
ICD-9 codes used by Nahin et al

Nahin RL, et al. J of Pain. 2019 S1526-5900(18)30480-2. [Epub ahead of print] PubMed PMID: 30658177



Conclusions and future directions
TMD prevalence of 5% in U.S. adults has not changed in 30 yrs
• Marked inequalities according to age, gender, race/ethnicity and income
• Knowledge gaps: reasons for disparities by age, race, ethnicity and income
• Incidence of 3% per annum is the tip of a TMD “symptom iceberg” in the community
• 50% of people with first-onset TMD develop persistent symptoms

One third of people with chronic TMD have high-impact pain
• Chronic TMD is rarely an isolated pain condition

There are multiple risk factors for TMD that cluster and often interact
• Somatic symptoms, psychological distress, poor sleep, injury, pain sensitivity, genetics
• Knowledge gap: interactions of environmental and behavioral risk factors

During six months, 70% of people with persistent TMD sought professional care for it
• Diverse treatments, dominated by medication, advice, massage, oral appliances
• Knowledge gap: healthcare for TMD in the U.S. population

DC/TMD provides a rigorous, evidence-based framework for case-definition
• MEPS is a potentially rich source of information about TMD healthcare 
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Factors associated with high-impact TMD painOPPERA

Miller VE, et al. J of Pain 2019 Mar;20(3):288-300

 Pressure pain threshold at facial and non-facial sites
 Finger pinprick pain 
 Jaw functional limitation and jaw parafunction
 Other (non-TMD) pain conditions
 Somatic symptoms
 Negative mood and catastrophizing

 Duration of TMD symptoms

N=846 OPPERA-1 subjects with chronic TMD (≥6 months)



International Classification of Diseases: 
ICD-9-CM

From: http://www.icd9data.com/2012/Volume1/default.htm cited March 13, 2019

http://www.icd9data.com/2012/Volume1/default.htm


International Classification of Diseases: 
ICD-10-CM

From: https://www.icd10data.com/ICD10CM/Codes, cited March 13, 2019

https://www.icd10data.com/ICD10CM/Codes


Pain. 2019 Jan;160(1):60-68. doi: 10.1097/j.pain.0000000000001435. PubMed PMID: 30586072
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