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Abstract

Aims—We assessed and compared the diagnostic accuracy of two sets of diagnostic criteria for 

headache secondary to temporomandibular disorders (TMD).

Methods—In 373 headache subjects with TMD, a TMD headache reference standard was 

defined as: self-reported temple headache, consensus diagnosis of painful TMD and replication of 

the temple headache using TMD-based provocation tests. Revised diagnostic criteria for 

Headache attributed to TMD were selected using the RPART (recursive partitioning and 

regression trees) procedure, and refined in half of the data set. Using the remaining half of the 

data, the diagnostic accuracy of the revised criteria was compared to that of the International 

Headache Society's International Classification of Headache Diseases (ICHD)-II criteria A to C 

for Headache or facial pain attributed to temporomandibular joint (TMJ) disorder.

Results—Relative to the TMD headache reference standard, ICHD-II criteria showed sensitivity 

of 84% and specificity of 33%. The revised criteria for Headache attributed to TMD had 

sensitivity of 89% with improved specificity of 87% (p < 0.001). These criteria are (1) temple area 
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headache that is changed with jaw movement, function or parafunction and (2) provocation of that 

headache by temporalis muscle palpation or jaw movement.

Conclusion—Having significantly better specificity than the ICHD-II criteria A to C, the revised 

criteria are recommended to diagnose headache secondary to TMD.
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Introduction

The 2004 publication of the International Classification of Headache Disorders (ICHD-II) 

was a major advancement for standardizing the classification of primary and secondary 

headaches for clinical and research purposes (1). Establishing conceptual clarity regarding 

the necessary characteristics for a headache to be secondary to some other disorder has been 

challenging. Table 1 lists the 2004 general ICHD-II template for secondary headaches as 

well as the proposed 2009 revision by Olesen and colleagues (2).

One of the secondary headaches represented in the ICHD-II headache taxonomy is (11.7) 

Headache or facial pain attributed to temporomandibular joint (TMJ) disorder (Table 2). 

Cross-sectional studies of clinical samples have demonstrated co-morbidity between 

headache and temporomandibular disorders (TMD). A majority of symptomatic TMD 

patients have headache (3–5), and it is common for patients with tension-type headache 

(TTH) and even migraine to also have TMD (6–10). However, longitudinal studies are 

necessary to clarify the temporal relationship between TMD and headache. One three-year 

prospective study found that the development of TMD was accompanied by an increase in 

headache (11), while a two-year prospective study demonstrated that the presence of TMD 

at baseline predicted the future onset of headache (12). Finally, the results of randomized 

clinical trials have suggested that interventions influencing the masticatory system have a 

beneficial effect on headache (13–15).

A multisite study that we will refer to in this paper as the Validation Project was conducted 

to assess the validity of the Research Diagnostic Criteria for Temporomandibular Disorders 

(RDC/TMD) (16). One of the recommendations from this project was to develop diagnostic 

criteria for headache secondary to TMD (17). As part of the planned data collection, the 

Validation Project TMD examiners had recorded, with one exception, all data necessary for 

the ICHD-II criteria for (11.7) Headache or facial pain attributed to temporomandibular joint 

(TMJ) disorder. This one exception was for data pertinent to criterion D that requires 

longitudinal observations (Table 2). Such data could not be collected in the cross-sectional 

Validation Project. However, this criterion D is no longer proposed in the 2009 revision of 

the general template for secondary headaches (Table 1) (2).

The purpose of this paper is to contribute toward identifying the most valid diagnostic 

criteria for headache attributed to TMD. This goal was addressed by the following aims:
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Aim 1: To estimate the diagnostic accuracy of criteria A to C of the ICHD-II 

diagnostic template for Headache or facial pain attributed to 

temporomandibular joint (TMJ) disorder;

Aim 2: To develop new diagnostic criteria for Headache attributed to TMD and 

assess the diagnostic accuracy of these criteria.

Methods

Study subjects

The subject sample for this investigation was drawn from the 705 participants in the 

Validation Project. A complete description is available for the multisite Validation Project, 

conducted from 2003 to 2006. It includes recruitment methods, inclusion and exclusion 

criteria, participant demographics and clinical characteristics, as well as notice regarding 

Institutional Review Board approval (16). Subjects reporting widespread pain were excluded 

from the analyses in this manuscript (18). A subset of the Validation Project sample was 

selected for the current investigation consisting of 373 subjects who reported temple 

headache and were diagnosed with painful TMD. Each subject's temple headache was 

evaluated according to ICHD-II primary headache criteria.

ICHD-II defines primary TTH using four main criteria: Criterion A requires at least 10 

headache episodes in the past year. Criterion B requires headache duration of 30 minutes, or 

longer. Criterion C defines four qualitative headache characteristics, of which at least two 

are required. Criterion D requires absence or limited presence of associated symptoms that 

include nausea, vomiting, photophobia or phonophobia (1). Of the 373 subjects who 

reported temple headache, there were 141 subjects with insufficient symptoms to meet 

some, or all, of ICHD-II criteria A, B and C for TTH. These subjects are grouped for 

analysis in this study as “TTH-like headache.” There were 87 subjects meeting ICHD-II 

TTH criteria, and 145 subjects classified as “migraine-like headache.” Sixty-one “migraine-

like headache” subjects fulfilled TTH criteria except for criterion D due to increased 

presence of associated symptoms. Nine other subjects did not fully meet ICHD-II criteria for 

migraine without aura, while 75 had classifiable TTH plus migraine without aura.

TMD headache reference standard

To assess the criterion validity of diagnostic templates, a credible reference standard was 

needed. In consultation with experts in TMD, orofacial pain and headache, the reference 

standard for headache secondary to TMD was defined by the following criteria:

a. Consensus diagnosis of painful TMD including masticatory myofascial pain and/or 

TMJ arthralgia (19);

b. Self-report of headache in the temple area based on a positive response to the 

question, “In the last year, have you had a headache(s) that included the temple 

areas of your head, that is, temple area headache(s)?”

c. Replication of the subjects' “temple headache” complaint using any one of standard 

TMD provocation tests listed below.
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Based on these criteria, the absence or presence of the reference standard TMD headache 

was then determined for each of the 373 subjects in the study sample.

The first requirement for the TMD headache reference standard was a valid diagnosis of 

painful TMD: This was established by two TMD experts at each study site who 

independently evaluated study participants using a standardized study protocol (16). The 

clinical tests included questionnaire responses, semi-structured interviews, clinical 

measurements, and radiographic studies including bilateral TMJ MRI and bilateral TMJ CT, 

with all imaging interpreted by a calibrated board-certified radiologist. After completion of 

their independent assessments and diagnoses, the two TMD experts met to establish a 

consensus diagnosis with the subject still present in order to resolve any differences between 

the independently recorded diagnoses. For questions that involved radiographic 

interpretations, the radiologist was available.

The third requirement for the TMD headache reference standard was that standard TMD 

provocation tests replicated the subject's temple headache. This requirement was also 

fulfilled by tests independently performed at each study site that consisted of mandibular 

range of motion (ROM); temporalis muscle palpation; bite tests including biting on a cotton 

role and clenching the teeth; orthopaedic tests of the TMJ including compression, traction 

and translation; and static and dynamic orthopaedic jaw tests (16). If pain was reported with 

any of these provocation tests, the subjects were asked if the pain was “similar or like” their 

temple headache (i.e., familiar headache).

Validation Project Data for ICHD-II (11.7) Headache or facial pain attributed to 
temporomandibular joint (TMJ) disorder, criteria A to C

Data for criterion A were based on (1) the presence of head/facial pain in past month and (2) 

the recurrence of this pain (20). Data to fulfill criterion B were provided by interpretation of 

the TMJ MRIs and CTs to assess for the presence of any pathology in the TMJs, including 

disc displacements and degenerative joint disease (16). No scintigraphy was performed since 

this is an uncommon technique to assess for TMJ pathology. Criterion C1, presence of pain, 

was addressed using a self-report questionnaire that assessed temple, jaw muscle and TMJ 

pain changed by jaw activities including jaw movement, function and parafunction. 

Criterion C2, restriction or irregularity in jaw opening, was met if reduced mouth opening 

(unassisted or assisted inter-incisal opening) was less than 40 mm after correction for 

vertical overlap of the incisors, and by assessment for deviations in the opening pattern as 

viewed from the frontal plane during the exam. Criterion C3, joint noise, was assessed 

during the examination for any click or crepitus with mandibular ROM. Criterion C4, TMJ 

tenderness, was addressed by the subject's report of pain in response to digital palpation of 

the TMJ. Criterion D was not assessed, as explained in the Introduction.

At this point, each subject now had a reference standard TMD headache diagnosis (absent or 

present) and an ICHD-II (11.7) diagnosis for TMJ-related headache based on criteria A to C.
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Data and methods for revised diagnostic model-building

To construct revised diagnostic criteria for Headache attributed to TMD, data for the total 

subject sample (N=373) were randomly divided into training (N=187) and validation 

(N=186) data sets. Two steps are described for the revised model-building process: the first 

involved a computer-program selection of new predictors for the TMD headache reference 

standard diagnoses, and the second involved investigator-performed refinement of the 

computer-generated diagnostic template.

For the computer-generated diagnostic template, the TMD headache reference standard 

diagnoses were set as the dependent (response) variable for a recursive partitioning method 

called RPART (21). Out of 97 candidate predictors submitted to the RPART procedure, 37 

variables were selected as being mathematically associated with this dependent variable, and 

they were assembled into multiple classification tree models. The RPART program 

employed 10-fold cross-validation procedures that first divided the training data set into 10 

subsets of data. These data were then randomly regrouped into 10 groups, each with 9 of the 

10 data subsets, and with a different subset of data excluded from each. A prediction tree for 

the reference standard headache was then grown within each data group, and the 

performance of the tree was evaluated within the 10th subset of the data that had been 

excluded for the growing of the tree.

The complexity parameter (CP) used for our investigation was the procedure's default 

setting of 0.01. The RPART “class” method was specified for the model formula as is 

indicated for mutually exclusive diagnoses within the response variable. The program 

selected the best out of the 10 prediction models based on its having the lowest complexity 

(highest CP) and the lowest cross-validation relative error.

The investigators then refined the best RPART model by eliminating some less statistically 

influential criteria and evaluating other candidate criteria of interest. All model revision was 

done in concert with expert opinion and from a review of the current literature. In particular, 

one candidate variable of interest to be tested was the ICHD-II (11.7) criterion B that 

requires radiographic evidence for a TMJ disorder. With each model modification, 

sensitivity and specificity were re-assessed relative to the reference standard. Since this was 

an exploratory investigation, protection for alpha inflation due to the multiple statistical tests 

was not required.

Statistical power associated with the study sample

Statistical precision for the Validation Project required sensitivity and specificity estimates 

to have 95% confidence intervals (CI) with a total width of ≤20 (0–100 scale). For the 

current study, validity cutoffs for sensitivity and specificity were set a priori at ≥80% with 

the same precision requirement. Taking sensitivity as an example, its CI half-width is 

expressed as  where p is the estimated sensitivity, and N is the number of 

participants positive for the reference standard. If both sensitivity and specificity were at 

50% where the binomial variance is largest, the minimum sample for required precision is 

100 positive and 100 negative diagnoses. The fixed sample of N=373 was considered 

adequate.
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Statistical comparisons

Using contingency tables (chi-square statistic) and the two-independent sample t-test, 

demographic and socioeconomic variables were compared in subjects who were positive for 

the TMD headache reference standard versus those who were negative. The McNemar test 

for correlated data evaluated statistical differences in sensitivity and specificity between the 

revised criteria and the ICHD-II criteria A to C.

Results

This report compares two diagnostic templates for the diagnosis of headache attributed to 

TMD: the ICHD-II (11.7) Headache or facial pain attributed to temporomandibular joint 

(TMJ) disorder criteria A to C, and the final revised diagnostic template for Headache 

attributed to TMD. Table 3 shows for each of these study templates their frequencies of 

positive and negative agreement with the TMD headache reference standard.

Table 4 shows their point estimates for sensitivity, specificity, positive predictive value 

(PPV), negative predictive value (NPV), and the 95% normal approximation CIs for each 

point estimate. For informational purposes, these estimates are also indicated separately for 

each criterion within the templates.

Sensitivity and specificity

The ICHD-II (11.7) criteria A to C were observed to have sensitivity of 84% and specificity 

of 33%. These estimates had total width of the CI≤17. The individual criteria showed 

sensitivity of 84–100% with specificity of 3–25%. The revised diagnostic template had 

sensitivity of 89% and specificity of 87%, with total width of the CIs≤14. When the two 

revised criteria were evaluated separately, their ranges of sensitivity and specificity were 

92–97% and 52–83%, respectively.

New diagnostic template for headache attributed to TMD

The two revised criteria, (1) modification of the temple headache by jaw movement, 

function or parafunction, and (2) report of familiar headache in the temple with palpation of 

the temporalis muscle(s) or with mandibular ROM, are used to define criterion C in the 

recommended diagnostic template seen in Table 5. Adding MRI or CT confirmation of an 

intra-articular TMJ disorder to this template provided no improvement in its diagnostic 

accuracy. Sensitivity decreased to 75% and specificity increased to 88%. Additional TMD 

provocation tests added no new information to that already obtained as a result of using the 

muscle palpation and ROM tests. When compared to the ICHD-II criteria A to C, the 

sensitivity of the revised criteria did not differ statistically (p=0.48); however, specificity 

improved significantly (p<0.001).

Positive and negative predictive values

Table 4 indicates the PPVs for the ICHD-II criteria A to C, and the revised criteria are 46%, 

and 83%, respectively. NPVs are 76%, and 92%, respectively.
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Characterization of the study subjects

Demographic and socioeconomic characteristics of the study sample (N=373) are compared 

in Table 6. Each subject had temple headache concurrent with painful TMD. The reference 

standard criteria identified 170 subjects whose temple headache was consistent with 

Headache attributed to TMD, and 203 subjects whose headache was not related to TMD. 

There were no statistically significant differences (p≥0.12) between these two groups with 

regard to gender, age, race, education or income.

The diagnostic accuracy of the revised criteria for Headache attributed to TMD was 

assessed in the validation half of the data set (N=186) and observed to be acceptable across 

the entire spectrum of headache subgroups represented in this study sample. The sensitivity 

and specificity of these criteria in the TTH-like headache subgroup (N=68) were 93% (95% 

CI 81–100%) and 91% (95% CI 83–98%), respectively. For the TTH subgroup (N=41), 

sensitivity was 83% (95% CI 66–100%), with specificity of 83% (95% CI 67–98%). In the 

migraine-like headache subgroup (N=77), sensitivity was 90% (95% CI 82–99%), and 

specificity was at 86% (95% CI 74–97%).

Discussion

Comparison of two templates for diagnosis of TMD headache

Relative to the reference standard, the ICHD-II (11.7) criteria showed acceptable sensitivity 

(84%) but low specificity (33%), resulting in an unacceptable rate of false positive 

diagnoses (77/111=66.7%, Table 3). The revised diagnostic criteria for Headache attributed 

to TMD had the highest point estimate for sensitivity at 89%, and showed a significant 

improvement over the existing ICHD-II (11.7) criteria with specificity of 87%. All these 

estimates have good precision, with total width of the confidence intervals ≤17. Sensitivity 

and specificity estimates are theoretically independent of the prevalence of target conditions 

(22). In contrast, PPV and NPV estimates are affected by the prevalence of study conditions. 

They are reported here, nevertheless, as further evidence for the relative differences in 

diagnostic accuracy between the two study templates.

TMD headache reference standard

This reference standard was constructed with elements that support its credibility including 

consensus-based diagnoses for painful TMD and replication of the subject's headache. 

Replication of pain has been used successfully to establish reference standards for 

assessment of pain in other medical classification schemes (19,23–31). We conclude that 

this reference standard has content and construct validity, given that it was vetted by TMD, 

orofacial pain and headache experts, and it is consistent with the literature.

Criterion A for headache attributed to TMD

We implemented for this criterion in Table 5 the recommendation by Olesen and colleagues' 

for “Headache of any type fulfilling criteria C and D” (2). Of the 373 subjects reporting 

temple headache and painful TMD, the TMD headache reference standard identified 170 

subjects with TMD headache and 203 subjects without TMD headache. Primary headaches 

are, by definition, idiopathic but the evidence presented in this paper demonstrates that some 
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primary headaches may not be idiopathic but rather secondary to TMD. Previous reports of 

TMD association with primary headache may be explained, at least in part, by the fact that 

some of these primary headaches could be more correctly diagnosed as secondary headaches 

attributed to TMD.

In addition, several investigators have observed that multiple types of primary headache can 

be related to TMD (4–10). In this study, some of the headaches not classifiable for primary 

headache using ICHD-II criteria were identified as secondary TMD headaches. We note that 

the proposed diagnostic template for Headache attributed to TMD has sensitivity of 83–93% 

and specificity 83–91% within each subgroup of the spectrum of headache that includes 

TTH, TTH-like headache, and migraine-like headache. Thus, this study supports the 

rationale for criterion A in Table 5 that includes headache of any type fulfilling criteria C 

and D.

Criterion B for headache attributed to TMD

The diagnoses of painful TMD, now required for criterion B in Table 5, include myofascial 

pain and TMJ arthralgia. These diagnoses are easily determined using simple, reliable and 

valid diagnostic criteria (19). We eliminated the original criterion B for ICHDII (11.7) that 

required imaging to demonstrate a TMJ disorder, as this information did not improve 

sensitivity and specificity. We emphasize also the lack of causal specificity for this criterion 

since asymptomatic individuals often have positive imaging findings for TMJ disc 

displacement and degenerative joint disease (32–35).

Criterion C for headache attributed to TMD

To fulfil criterion C in Table 5 for evidence of causation, one history item and one of two 

clinical findings must be positive. The history item requires that the headache is made better 

or worse with jaw movement, function or parafunction, all hallmarks of a painful TMD. This 

characteristic is nearly identical to criterion C1 in the original ICHD-II (11.7). 

Parafunctional habits, such as clenching of the teeth, may cause trauma to the masticatory 

system and can result in pain (36,37).

The clinical evidence of causation is met when familiar temple headache is provoked by 

palpation of the temporalis muscle or by mandibular ROM. These same tests are part of 

validated diagnostic criteria for painful TMD due to jaw muscle pain (e.g. myofascial pain) 

and jaw joint pain (e.g. TMJ arthralgia) (19). Together, these two criteria meet the 

requirement for secondary headaches, that is, that the “ … headache (is) to have 

characteristics of the presumed causative disorder” (2). This information should encourage 

clinicians to palpate the pericranial muscles, a clinical test that has been lamented as being 

“ … a valuable but underused physical examination technique for detection of TTH” (38).

Nomenclature for diagnostic criteria for headache attributed to TMD

We propose a change from “TMJ” to “TMD” in any attribution given to diagnostic criteria 

for headache that is attributed to TMD. “TMD” is accepted as the collective term for 

musculoskeletal conditions affecting the masticatory system that includes both the TMJ and 

the masticatory muscles (39,40).

Schiffman et al. Page 8

Cephalalgia. Author manuscript; available in PMC 2015 July 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Strengths of the study

Data for two of the three criteria required for the TMD headache reference standard were 

collected using incontrovertible methods. The TMD diagnoses collected for criterion B, and 

the replication of familiar headache for criterion C were all obtained using independent 

examinations followed by consensus methodology to ensure against misclassification. In 

addition, standardized specifications were used for all examination tests such as the pressure 

of 1 kilogram for the muscle palpation tests. All operational definitions are available that 

were used to assess the criteria for the ICHD-II Headache or facial pain attributed to 

temporomandibular joint (TMJ) disorder as well as the revised criteria for Headache 

attributed to TMD (41).

Limitations of the study

Since the Validation Project was designed to assess the reliability and criterion validity of 

the Research Diagnostic Criteria for Temporomandibular Disorders, a comprehensive 

headache history was taken, but headache diaries were not used, and complete physical and 

neurologic examinations were not performed. Some of the 203 subjects with non-TMD 

headache may have had a primary headache that could not be classified by the ICHD-II 

criteria used in this study. Secondly, primary headaches, including migraine and the 

combination of migraine and TTH, have been associated with TMD (6–10,42). Therefore, 

the diagnostic accuracy of the revised criteria should be assessed in a specialized tertiary 

headache center. Thirdly, subjects reporting widespread pain were excluded from the current 

study sample. Future research is needed to determine whether pain conditions such as 

widespread pain have an effect on the accuracy of the recommended diagnostic template in 

Table 5, Headache attributed to TMD. Finally, future research should determine if the 

validity of this diagnostic instrument would improve with the addition of the temporal 

criteria proposed by Olesen and colleagues (2).

Conclusions

The revised diagnostic template for Headache attributed to TMD provides a valid, 

standardized and practical tool for clinicians to improve diagnosis of their TMD headache 

patients and for researchers to reduce mis-classification of their study subjects.
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Specific questions used for Headache attributed to TMD:

1. In the last year*, have you had a headache(s) that included the TEMPLE AREA(S) 

of your head, that is, temple area headaches(s).

2. In the last 30 days*, did the following activities change any headache (that is, make 

it better or make it worse) in your temple area on either side? (yes or no answer)

A. Chewing hard or tough food

B. Opening your mouth or moving your jaw forward or to the side

C. Jaw habits such as holding teeth together, clenching/grinding or chewing 

gum.

D. Other jaw activities such as talking, kissing or yawning

Specifications for the clinical exam are on the International RDC-TMD Consortium website: 

http://www.rdc-twdinternational.org/OtherResources/ResearchProtocols.Aspx.

*Note: The time frames of one year noted for question #1, and 30 days for question #2 were 

specific to the data set available as presented in this manuscript. Other contexts in the 

assessment of headaches might dictate different time frames for these questions, but these 

have been employed in past investigations.
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Table I

Current and proposed diagnostic templates for secondary headache.

General diagnostic criteria for secondary headaches per 
ICHD-II (2004)

General diagnostic criteria for secondary headaches proposed by Olesen 
and colleagues (2009)

Diagnostic criteria Diagnostic criteria

 A. Headache with one (or more) of the following (listed) 
characteristics and fulfilling criteria C and D.

 A. Headache of any type fulfilling criteria C and D.

 B. Another disorder known to be able to cause headache 
has been demonstrated.

 B. Another disorder scientifically documented to be able to cause headache 
has been diagnosed.

 C. Headache occurs in close temporal relation to the other 
disorder and/or there is other evidence of a causal 
relationship.

 C. Evidence of causation shown by at least two of the following:

  1. Headache has occurred in temporal relation to the onset of the presumed 
causative disorder.

  2. Headache has occurred or has significantly worsened in temporal 
relation to worsening of the presumed causative disorder.

 D. Headache is greatly reduced or resolves within three 
months (this may be shorter for some disorders) after 
successful treatment or spontaneous remission of the 
causative disorder.

  3. Headache has improved in temporal relation to improvement of the 
presumed causative disorder.

  4. Headache has characteristics typical of the causative disorder.

  5. Other evidence exists of causation.

 D. The headache is not better accounted for by another headache diagnosis.

ICHD-II: International Classification of Headache Diseases, 2nd edition.
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Table 2

ICHD-II (11.7) Diagnostic criteria for Headache or facial pain attributed to temporomandibular joint (TMJ) 

disorder (2004).

Diagnostic criteria

 A. Recurrent pain in one or more regions of the head and/or face fulfilling criteria C and D.

 B. MRI and/or scintigraphy demonstrate TMJ disorder.

 C. Evidence that pain can be attributed to the TMJ disorder, based on at least one of the following:

  1. Pain is precipitated by jaw movements and/or chewing of hard or tough food.

  2. Reduced range of or irregular jaw opening.

  3. Noise from one or both joint capsule(s) of one or both TMJs.

  4. Tenderness of the joint capsule(s) of one or both TMJs.

 D. Headache resolves within three months, and does not recur, after successful treatment of the TMJ disorder.

ICHD-II: International Classification of Headache Diseases, 2nd edition.
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Table 3

Agreement of two diagnostic templates with the TMD headache reference standard.

1. Diagnostic agreement of the ICHD-II template using criteria A–C

TMD headache reference standard

Yes No Total

ICHD-II template Yes 63 74 137

No 12 37 49

Total 75 111 186

2. Diagnostic agreement of the revised criteria template

TMD headache reference standard

Yes No Total

Revised criteria template Yes 67 14 81

No 8 97 105

Total 75 111 186

ICHD-II: International Classification of Headache Diseases, 2nd edition; TMD: temporomandibular joint disorder.
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Table 4

Diagnostic accuracy of two templates designed to diagnose headache attributed to TMD.

Diagnostic template and criteria Sensitivity (95% CI) Specificity (95% CI) PPV (95% CI) NPV (95% CI)

ICHD-II criteria A–C for TMJ headache

 A. Recurrent pain in head and/or face 100 (100–100) 25 (17–33) 47 (40–55) 100 (100–100)

 B. CT and MRI-disclosed TMJ disorder 84 (76–92) 18 (11–25) 41 (33–49) 62 (46–79)

 C. At least one of the following: 100 (100–100) 3 (0–6) 41 (34–48) 100 (100–100)

  • Pain with jaw movements

  • Jaw opening limitation or motion irregularity

  • Joint capsule noise

  • Joint capsule tenderness

 Overall diagnostic validity 84 (76–92) 33 (25–42) 46 (38–54) 76 (63–88)

Revised criteria for headache attributed to TMD

 Familiar headache to palpation of temporalis muscle 97 (94–100) 83 (76–90) 79 (71–88) 98 (95–100)

 Change in headache pain with jaw movements 92 (86–98) 52 (43–62) 57 (48–65) 91 (83–98)

 Overall diagnostic validity 89 (82–96) 87 (81–94) 83 (74–91) 92 (87–97)

TMD: temporomandibular disorder; ICHD-II: International Classification of Headache Diseases, 2nd edition. PPV: positive predictive value; NPV: 
negative predictive value; CI: confidence interval; TMJ: temporomandibular joint.

Cephalalgia. Author manuscript; available in PMC 2015 July 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schiffman et al. Page 17

Table 5

Evidence-based diagnostic template for headache attributed to TMD.

A. Headache of any type fulfilling criteria C and D.

B. Painful TMD demonstrated by clinically based diagnostic criteria.
a

C. Evidence of causation shown by the following:

 (i) History: Headache in the temple(s) that is changed with jaw movement, function and/or parafunction.

AND

 (ii) Examination: Report of familiar headache in the temple area with:

  a. Palpation of the temporalis muscle(s),
b
 or

  b. Range of motion of the jaw.

B. The headache is not better accounted for by another headache diagnosis

TMD: temporomandibular disorders.

a
A diagnosis of painful TMD (e.g. myofascial pain and TMJ arthralgia) is derived using valid diagnostic criteria (19).

b
Palpation using 1 kilogram of palpation pressure.

c
Familiar headache with maximum active opening, maximum passive opening, lateral and/or protrusive movement(s).
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Table 6

Demographic characteristics of 373 study subjects with TMD and temple headache.

No headache attributed to TMD N=203 Headache attributed to TMD N=170

Characteristic Number (%) or mean±SD p value

Gender 0.24

 Male 27 (13.3) 16 (9.4)

 Female 176 (86.7) 154 (90.6)

Age (years) 36.2±12.1 36.6±13.1 0.73

Race 0.12

 White 185 (91.1) 162 (95.3)

 Nonwhite 18 (8.9) 8 (4.7)

Education 0.19

 No college 28 (13.8) 32 (18.8)

 ≥1 year of college 175 (86.2) 138 (81.2)

Income per year 0.74

 <USD 50,000 118 (58.1) 97 (57.1)

 USD 50,000–79,999 45 (22.2) 43 (25.3)

 ≥USD 80,000 40 (19.7) 30 (17.6)

TMD: temporomandibular disorder; USD: U.S. dollars.
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