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Jaw Pain: Its Prevalence and Meaning in Patients with
Rheumatoid Arthritis, Osteoarthritis, and Fibromyalgia
FREDERICK WOLFE, ROBERT S. KATZ, and KALEB MICHAUD

ABSTRACT. Objective. Jaw pain may occur in rheumatoid arthritis (RA), osteoarthritis (OA), and fibromyalgia
(FM). We investigated the prevalence and correlates of jaw pain, and whether jaw pain is increased
in RA, where intrinsic articular disease can be noted radiographically, or is a manifestation of a gen-
eralized pain problem.
Methods. We analyzed data from 22,720 patients participating in a longitudinal outcome study of
rheumatic diseases, including 17,683 with RA, 4,011 with OA, and 1,026 with FM. Jaw pain was
considered to be present if a patient indicated it in either the left or right jaw. In addition to standard
rheumatic disease measures, we also obtained self-report assessments that included a count of
painful nonarticular regions (the regional pain score, RPS), a joint count, and a count of symptoms.
Results. The age and sex adjusted rate of jaw pain was 18.7% in RA, 18.6% in OA, and 35.4% in
FM. Jaw pain was best predicted by joint count, RPS, and a count of somatic symptoms in univari-
ate analyses. In multivariate analyses jaw pain was predicted by joint count, RPS, symptom count,
and fatigue. The ROC area under the curve for this model was 0.79, and 82.8% of patients were cor-
rectly classified. There was little difference in predictor variables for RA and OA patients. Covariate
adjusted analyses controlling for age, sex, symptom count, fatigue, RPS, and joint count predicted
jaw pain in 14.7% (95% CI 14.1 to 15.3) of RA and 11.6% (95% CI 10.6 to 12.7) of OA patients.
This difference, 3.1%, may represent the increment in jaw pain attributable to RA.
Conclusion. Jaw pain is present in about 19% of patients with RA and OA, and is primarily a mark-
er for a general pain increase and symptom sensitivity problem. Patients who have jaw pain have
worse outcomes manifested by decreased functional ability, lower household income, and decreased
quality of life. Variables not usually formally measured in clinical practice best identify this prob-
lem: self-reported joint count, symptom count, count of painful regions (RPS), and a visual analog
scale for fatigue. (J Rheumatol 2005;32:2421–8)
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Symptoms relating to temporomandibular disorders (TMD)
are relatively common in epidemiological studies, with rates
ranging from 16% to 59%, depending on the definition of
TMD and the symptoms studied1. In a well done epidemio-
logical study more relevant to jaw pain than TMD, Von
Korff, et al reported that 12% of an age stratified sample
from a Seattle Health Maintenance Organization (HMO)
had pain in the region of the jaw in the last 6 months2.
Lipton, et al studied facial pains in a sample of 42,000

households and reported that 6% of the population over the
age of 18 years had face or jaw pain3. Rates were twice as
high in women as in men and decreased with age.

There have been no large studies of the prevalence of
TMD in rheumatoid arthritis (RA). Most studies of RA have
been small and have reported on joint erosions, relationship
to disease activity, or on specific joint related findings4-10.
Pincus, et al, however, noted the prevalence of joint tender-
ness, swelling, and deformity in RA joints in a study of 189
RA patients11. Joint tenderness was noted in 17% of left and
17% of right temporomandibular (TM) joints. Swelling was
noted in 3% and 4% of the joints, respectively. Only the ster-
noclavicular joint was less frequently involved. Despite the
17% finding, neither the authors nor Theodore Pincus (per-
sonal communication)11 can recall more than a single case
of persistent, severe TM joint involvement in our clinical
practices over 25 years. Clinically important TM joint dis-
ease seems, therefore, to be relatively uncommon in RA.

Fibromyalgia (FM) is clearly associated with temporo-
mandibular region symptoms12-15, reminding us that jaw
pain may occur in persons without joint abnormality, and
joint abnormality may occur in patients without pain. Jaw
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pain is also influenced by psychosocial characteris-
tics13,16–22. With this as a background we undertook to esti-
mate the prevalence of jaw pain in patients with RA, OA,
and FM and to characterize its meaning, predictors, and cor-
relates.

The nomenclature of jaw related disorders is complex
and arcane. Overlapping terminology can address regions of
involvement, joint diseases, or a series of problems and syn-
dromes that are defined separately under the rubric of TMD.
Jaw pain can be a part of each of these definitions. In this
report we are describing self-reported jaw pain, although
that usage is also germane to the general “temporomandibu-
lar disorders” (TMD) and the more specific “temporo-
mandibular joint disorder” (TMJD).

MATERIALS AND METHODS
Patient sample. Patients in this study were participants in the National Data
Bank for Rheumatic Diseases (NDB) longitudinal study of rheumatic dis-
ease outcomes. Patients are recruited from the practices of United States
rheumatologists23-25, and are followed with semiannual questionnaires.
This report concerns 22,720 patients who participated in the NDB research
between 1998 and 2004, including 17,683 with RA, 4,011 with OA, and
1,026 with FM. For patients who completed more than one questionnaire,
a single questionnaire was randomly selected for analysis.

Demographic and disease status variables. NDB participants complete
detailed 28-page questionnaires about all aspects of their illness. At each
assessment, demographic variables recorded include sex, age, ethnic origin,
education level, current marital status, and medical history. Measures used
in this report included the Stanford Health Assessment Questionnaire func-
tional disability index (HAQ)26. Visual analog scales (VAS) included those
for gastrointestinal (GI) problems, fatigue, pain, global severity, and quali-
ty of life (as a 0–100 “feeling thermometer”)27. Anxiety and depression
were assessed using the Arthritis Impact Measurement Scales28,29. Utilities
are mapped from HAQ disability index values based on a regression model
derived from simultaneous administration of EuroQol30-32, HAQ, and
Medical Outcome Study Short Form-36 (SF-36) pain and mood scales to
565 RA patients33. A self-report joint count was obtained using the RA
Disease Activity Index34. The Regional Pain Scale (RPS) is a self-report
count of nonarticular regions35,36. Because “jaw pain” is often thought to
be nonarticular, it is also included in this index. However, we removed jaw
pain from the RPS in the analyses in this study to avoid confounding by
measure duplication. Jaw pain was considered to be present if the patient
reported pain in either the left or right jaw region. Patients also report rheu-
matic and nonrheumatic disease symptoms that were present within the last
6 months. A summated count of 36 symptoms constituted the symptom
count of this study. The lifetime comorbidity score is the sum of present or
past comorbid conditions reported by the patient. Conditions include can-
cer, stroke, fracture, and renal, endocrine, GI, cardiovascular and hepato-
biliary problems. The lifetime comorbidity index has been found to corre-
late well with mortality37.

Statistical analyses. Kendall’s tau a and associated confidence limits were
calculated using the Somers-D package38. Descriptive statistics and other
analyses were performed using Stata version 8.239. 

RESULTS
As expected, the rate for jaw pain and bilaterality of jaw
pain was greatest in persons with FM (Table 1). The crude
rate of jaw pain was slightly greater in RA than OA, but
after adjustment for age and sex, there was no significant
difference between RA and OA patients in respect to jaw

pain. Of interest, when the survey criteria for FM were
applied to RA and OA patients, the adjusted rate of jaw pain
was 42.1%.

To further characterize jaw pain, we next excluded
patients with FM (except as indicated below) because of the
high jaw pain rate in this group and the difficulty in drawing
inferences concerning jaw pain generally with FM patients
included.

We then examined a series of key RA and OA variables
in relation to jaw pain. As expected, jaw pain was more
common in women (22.6% vs 13.7%; p < 0.001). Jaw pain
rose to its peak level in the 20–30 year age group, and then
fell progressively through age 90 (Figure 1).

As shown in Figure 2, jaw pain was strongly related to
the number of nonarticular painful areas, with mean (SD)
values of 9.8 (5.2) for persons with jaw pain compared with
5.1 (4.4) for those without jaw pain. Jaw pain (+) and jaw
pain (–) patients had the following respective values: fatigue
6.1 (2.7) versus 4.2 (2.9) (Figure 3), symptom count 12.2
(7.0) versus 6.9 (5.4) (Figure 4), mapped EuroQol 0.46
(0.25) versus 0.63 (0.22) (Figure 5).

We examined the relationship between jaw pain and a
series of key variables using Kendall’s tau a (Table 2). Tau
a has a simple interpretation, the percentage agreement
between jaw pain (+) and jaw pain (–) patients for the clini-
cal variable. For example, a value of 0.15 in Table 2 for
regional pain scale (RPS) means that it is 15% more likely
that a person with jaw pain will have an elevated RPS than
a person without jaw pain. The tau a values and their 95%
CI also allow us to understand which factors are most
strongly associated with jaw pain. In Table 2 these factors
are RPS, self-reported joint count, and symptom count.
Variables that are of comparatively less importance include
anxiety, depression, GI severity scale, VAS quality of life,
and comorbidity.

Table 3 shows a parsimonious model of jaw pain for RA
and OA patients, retaining those variables in the model that
were statistically significant at < 0.05. For ease of interpre-
tation Table 3 includes exponentiated standardized regres-
sion coefficients (or standardized odds ratios). The symptom
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Table 1. Rates and bilaterality of jaw pain in patients with RA, OA, and
FM.

Diagnosis Jaw Pain, Jaw Pain, Bilaterality, %
Crude Rate per Age and Sex

100 Patients Adjusted Rate
(95% CI) per 100 Patients

(95% CI)

RA 19.4 (18.8, 20.0) 18.7 (18.1, 19.3) 65.2
OA 17.8 (16.6, 19.0) 18.6 (17.4, 19.9) 67.9
FM 41.2 (38.2, 44.2) 35.4 (32.6, 38.4) 78.3
FM in RA 43.7 (42.3, 45.2) 42.1 (40.7, 43.6) 75.2
or OA*

* Diagnosed in RA and OA patients by application of survey FM criteria.
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count is the most important predictor of jaw pain, followed
by the joint count and RPS. Fatigue is a less important pre-
dictor. In contrast to the adjusted result for Table 1, in which
RA and OA patients did not differ as to the presence of jaw
pain, the addition of the covariates of Table 3 shows that the
risk of jaw pain is increased in RA in this model. The adjust-
ed probability of jaw pain, holding age, sex, and the covari-
ates of Table 3 at their means, is 14.7% (95% CI 14.1 to
15.3) for RA and 11.6% (95% CI 10.6 to 12.7) for OA. The
area under the receiver operator characteristic curve for this
model is 0.79, and 82.8% of patients are correctly classified.

Patient self-report joint counts were similar among RA
[7.7 (SD 4.6)] and OA patients [7.4 (SD 4.5)] (Figure 6),

although the difference was statistically significant owing to
the large sample size. FM patients reported even more joints
as painful, 9.6 (SD 4.7). The overall correlation between the
RPS and joint count score was 0.79 (all diagnostic groups
included). Table 4 indicates that the relationship between
RPS and joint pain is consistent across the 3 diagnostic
groups.

DISCUSSION
Our study raises a number of issues. It is clear that what
physicians mean by a tender joint is quite different from
what patients report as a painful joint; otherwise patients
with OA would have many fewer painful joints than those
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Figure 1. The relationship between age and jaw pain in patients with RA and OA.

Figure 2. Histogram of regional pain scores in patients with and without jaw pain.
Fibromyalgia patients are excluded from this analysis.
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with RA. During clinical joint examinations the rheumatol-
ogist authors of this article often hear patients say, “It does-
n’t hurt when you do it [moving the patient’s joints] but it
hurts when I move it.” This is one explanation for the
increase in joint pain and the similar levels of joint pain in
RA and OA reported by patients in this study (Figure 6).

In many of the results of this study, including the one just
discussed, we have omitted patients with FM. We did this
because some, including us, consider patients with FM to
differ by being at the end of a spectrum of pain and distress.
That is, they are preselected for the characteristics under
study; and to get at those characteristics more generally, FM
patients needed to be excluded. However, in data not shown,

the relationships between the study clinical variables do not
differ appreciably by virtue of diagnosis.

We also found that the amount of nonarticular pain
reported by patients was similar among RA and OA patients
as measured by the nonarticular RPS. This pain is an impor-
tant part of the illness of RA and OA patients, contributes
significantly to the reduction in quality of life, interferes
with standardized measurements, and is almost universally
ignored in clinical trials of RA and OA. Clinical trial results
could be further illuminated if this measure were included in
these studies.

Jaw pain is usually seen from several perspectives. It
may be the result of primary or secondary OA. It may also
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Figure 3. Histogram of fatigue scores in patients with and without jaw pain. Fibromyalgia
patients are excluded from this analysis.

Figure 4. Histogram of symptom count in patients with and without jaw pain. Fibromyalgia
patients are excluded from this analysis.
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be a manifestation of a muscle pain disorder and/or may be
a manifestation of a generalized pain disorder, such as FM.
Finally, it may be the result of joint inflammation caused by
RA. One problem with the literature of jaw pain is that it is
often contributed to by specialists who may not always be
fully cognizant of the manifestations of illnesses such as
RA. The literature of RA and TMJD stresses the relationship
between inflammation and TMJD. Although rheumatolo-
gists see and treat RA of the TMJ, clinically obvious TMJD
is uncommon, and clinical trials find the TMJ to be involved
infrequently.

The results of our study show that jaw pain is a part of a
general pain disorder, rather than being a specific disorder of

the TMJ. This conclusion is suggested by the failure to find
an increase in jaw pain in RA patients compared to those
with OA, a general increase in jaw pain in younger rather
than older persons, and the association of jaw pain with a
wide variety of pain, fatigue and distress related variables.

Table 2 shows the variables most related to jaw pain.
Table 3 shows this even more dramatically, as most of the
variables of Table 2 drop out of this model. One of the most
important predictors of jaw pain is the symptom count
(Figure 4). Although the symptom count increases with RA
activity and with comorbidity, it is a measure of somatic sen-
sitivity and does not differ appreciably in its level in RA
compared with OA patients; therefore, it cannot be consid-
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Figure 5. Histogram of EuroQol utilities in patients with and without jaw pain. Fibromyalgia
patients are excluded from this analysis.

Figure 6. Self-reported joint counts in patients with RA, OA, and fibromyalgia.
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ered to be a measure of RA activity. The 2 pain variables,
RPS and joint count, are also important in predicting jaw
pain. When combined (data not shown), their overall pre-
dictive strength for jaw pain exceeds the symptom count
slightly. In addition, Table 4 indicates that the balance
between RPS and joint count is essentially similar across the
3 diagnostic groups. These data suggest that jaw pain is part
of a general pain increase and symptom sensitivity problem,
perhaps mediated through neurotransmitter effects40,41. The

generalized pain symptom distress problem has been
described by a number of authors; however, we add quanti-
tative data in support of this viewpoint.

Although we have discussed jaw pain as a function of
generalized pain and/or local joint damage, there is a third
mechanism, referred pain from the cervical spine, as shown
by Smythe42. Because our current data, unlike those of
Smythe and our previous study43, did not include physical
examination data, we were unable to accurately measure this
effect, and omitted it from analyses. We note, however, that
neck pain is included in the RPS score and may contribute
to a referred pain effect.

The figures and tables of this study also describe a con-
tinuum of pain, symptoms, and distress that is present in all
patients. It is not necessary to consider whether a patient
does or does not have FM to understand the relationship of
these factors. If jaw pain is a marker of a general pain
increase and symptom sensitivity problem, as we have sug-
gested, one might ask of what importance it is to the under-
standing and treatment of rheumatic disease. For the rough-
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Table 4. Kendall’s Tau a for agreement between persons with and without jaw pain for regional pain scale and
self-reported joint count according to diagnostic category.

Variable Kendall’s Tau a Z Score p 95% CI

RA
Joint count 0.15 45.65 0.000 0.15, 0.16
Regional pain scale 0.15 44.84 0.000 0.15, 0.16
Difference 0.00 –0.27 0.786 0.00, 0.00

OA
Joint count 0.15 21.73 0.000 0.14, 0.17
Regional pain scale 0.17 23.84 0.000 0.15, 0.18
Difference –0.01 –3.64 0.000 –0.02, –0.01

FM
Joint count 0.19 11.75 0.000 0.16, 0.22
Regional pain scale 0.21 13.07 0.000 0.18, 0.24
Difference –0.02 –1.72 0.086 –0.04, 0.00

Table 2. Kendall’s tau a for agreement between persons with and without jaw pain for key clinical variables.
Fibromyalgia patients are excluded from this analysis.

Variable Kendall’s Tau a Z Score p 95% CI

Joint count 0.15 50.66 < 0.001 0.30, 0.32
Regional pain scale 0.15 49.97 < 0.001 0.15, 0.16
Symptom count 0.14 43.98 < 0.001 0.13, 0.15
Mapped EuroQol –0.12 –38.46 < 0.001 –0.13, –0.12
VAS pain 0.11 36.54 < 0.001 0.10, 0.11
VAS fatigue 0.11 36.32 < 0.001 0.10, 0.11
HAQ disability 0.10 34.42 < 0.001 0.10, 0.11
VAS patient global 0.10 32.12 < 0.001 0.09, 0.10
Anxiety 0.09 30.74 < 0.001 0.09, 0.10
Depression 0.09 29.38 < 0.001 0.08, 0.10
VAS GI scale 0.09 30.28 < 0.001 0.09, 0.10
VAS QOL –0.08 –25.20 < 0.001 –0.09, –0.08
Lifetime comorbidity 0.06 19.75 < 0.001 0.06, 0.07

VAS: visual analog scale, HAQ: Health Assessment Questionnaire, GI: gastrointestinal, QOL: quality of life.

Table 3. Multivariate regression analysis of jaw pain. Fibromyalgia patients
are excluded from this analysis. Standardized odds ratio is the change in
odds ratio for a unit standard deviation change in the predictor variable.

Variable Odds Ratio Standardized Z Score p
Odds Ratio

Symptom count (0–37) 1.07 1.52 17.84 0.000
Joint count (0–16) 1.10 1.56 13.63 0.000
Regional pain scale (0–19) 1.07 1.38 10.13 0.000
Fatigue scale (0–10) 1.04 1.12 4.66 0.000
RA 1.41 1.13 6.51 0.000
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ly 19% of RA and OA patients who report this symptom, the
HAQ score is increased by 0.43 (95% CI 0.41 to 0.46), qual-
ity of life, using the mapped EuroQol utility score, is
reduced by 0.17 (95% CI 0.16 to 0.18), and total income
(2001 dollars) is reduced by $US 1019 (95% CI 840 to
1199), after adjustment for age and sex. These differences in
HAQ score and EuroQol are greater than what are seen in
clinical trials of anti-tumor necrosis factor agents. It should
be clear that we are not suggesting that jaw pain causes these
differences; instead, we see it as marker for the general pain
increase and symptom sensitivity problem. It is not neces-
sary to posit FM to identify patients with this problem.
However, the findings of this report are supported in
patients who have been diagnosed with FM.

REFERENCES
1. Carlsson GE, LeResche L. Epidemiology of temporomandibular

disorders. In: Sessle BJ, Bryant PS, Dionne RA, editors.
Temporomandibular disorders and related pain conditions. Seattle:
IASP Press; 1995:211-26.

2. Von Korff M, Dworkin SF, Le Resche L, Kruger A. An 
epidemiologic comparison of pain complaints. Pain 
1988;32:173-83.

3. Lipton JA, Ship JA, Larach-Robinson D. Estimated prevalence and
distribution of reported orofacial pain in the United States. J Am
Dent Assoc 1993;124:115-21.

4. Voog U, Alstergren P, Eliasson S, Leibur E, Kallikorm R, Kopp S.
Progression of radiographic changes in the temporomandibular
joints of patients with rheumatoid arthritis in relation to 
inflammatory markers and mediators in the blood. Acta Odontol
Scand 2004;62:7-13.

5. Gleissner C, Kaesser U, Dehne F, Bolten WW, Willershausen B.
Temporomandibular joint function in patients with longstanding
rheumatoid arthritis. I. Role of periodontal status and prosthetic
care — a clinical study. Eur J Med Res 2003;8:98-108.

6. Bayar N, Kara SA, Keles I, Koc MC, Altinok D, Orkun S.
Temporomandibular joint involvement in rheumatoid arthritis: a
radiological and clinical study. Cranio 2002;20:105-10.

7. Koh EET, Yap AUJ, Koh CKH, Chee TSG, Chan SP, Boudville IC.
Temporomandibular disorders in rheumatoid arthritis. J Rheumatol
1999;26:1918-22.

8. Goupille P, Fouquet B, Cotty P, Goga D, Mateu J, Valat J-P. The
temporomandibular joint in rheumatoid arthritis. Correlations
between clinical and computed tomography features. J Rheumatol
1990;17:1285-91.

9. Redlund Johnell I. Radiographic measurements of severe 
temporomandibular joint destruction at cervical radiography.
Designed for evaluation in rheumatoid arthritis. Scand J Rheumatol
1987;16:355-9.

10. Redlund Johnell I. Severe rheumatoid arthritis of the 
temporomandibular joints and its coincidence with severe 
rheumatoid arthritis of the cervical spine. Scand J Rheumatol
1987;16:347-53.

11. Fuchs HA, Brooks RH, Callahan LF, Pincus T. A simplified 
twenty-eight-joint quantitative articular index in rheumatoid 
arthritis. Arthritis Rheum 1989;32:531-7.

12. Rhodus NL, Fricton J, Carlson P, Messner R. Oral symptoms 
associated with fibromyalgia syndrome. J Rheumatol
2003;30:1841-5.

13. Raphael KG, Marbach JJ, Klausner J. Myofascial face 
pain — Clinical characteristics of those with regional vs. 
widespread pain. J Am Dent Assoc 2000;131:161-71.

14. Hedenberg-Magnusson B, Ernberg M, Kopp S. Symptoms and
signs of temporomandibular disorders in patients with fibromyalgia
and local myalgia of the temporomandibular system. A comparative
study. Acta Odontol Scand 1997;55:344-9.

15. Plesh O, Wolfe F, Lane N. The relationship between fibromyalgia
and temporomandibular disorders: prevalence and symptom 
severity. J Rheumatol 1996;23:1948-52.

16. Johansson A, Unell L, Carlsson GE, Soderfeldt B, Halling A.
Gender difference in symptoms related to temporomandibular 
disorders in a population of 50-year-old subjects. J Orofac Pain
2003;17:29-35.

17. Epker J, Gatchel RJ. Prediction of treatment-seeking behavior in
acute TMD patients: Practical application in clinical settings. 
J Orofac Pain 2000;14:303-9.

18. Dohrenwend BP, Raphael KG, Marbach JJ, Gallagher RM. Why is
depression comorbid with chronic myofascial face pain? A family
study test of alternative hypotheses. Pain 1999;83:183-92.

19. Ohrbach R, Dworkin SF. Five-year outcomes in TMD: relationship
of changes in pain to changes in physical and psychological 
variables. Pain 1998;74:315-26.

20. Fillingim RB, Maixner W, Kincaid S, Sigurdsson A, Harris MB.
Pain sensitivity in patients with temporomandibular disorders: 
relationship to clinical and psychosocial factors. Clin J Pain
1996;12:260-9.

21. Gallagher RM, Marbach JJ, Raphael KG, Handte J, Dohrenwend
BP. Myofascial face pain: Seasonal variability in pain intensity and
demoralization. Pain 1995;61:113-20.

22. Schnurr RF, Brooke RI, Rollman GB. Psychosocial correlates of
temporomandibular joint pain and dysfunction. Pain 
1990;42:153-65.

23. Wolfe F, Anderson J, Burke TA, Arguelles LM, Pettitt D.
Gastroprotective therapy and risk of gastrointestinal ulcers: risk
reduction by COX-2 therapy. J Rheumatol 2002;29:467-73.

24. Wolfe F, Flowers N, Burke TA, Arguelles LM, Pettitt D. Increase in
lifetime adverse drug reactions, service utilization, and disease
severity among patients who will start COX-2 specific inhibitors:
quantitative assessment of channeling bias and confounding by
indication in 6689 patients with rheumatoid arthritis and
osteoarthritis. J Rheumatol 2002;29:1015-22.

25. Michaud K, Messer J, Choi HK, Wolfe F. Direct medical costs and
their predictors in persons with rheumatoid arthritis: a 3 year study
of 7,527 patients. Arthritis Rheum 2003;48:2750-62.

26. Fries JF, Spitz PW, Kraines RG, Holman HR. Measurement of
patient outcome in arthritis. Arthritis Rheum 1980;23:137-45.

27. Wolfe F, Hawley DJ, Wilson K. The prevalence and meaning of
fatigue in rheumatic disease. J Rheumatol 1996;23:1407-17.

28. Meenan RF, Gertman PM, Mason JH, Dunaif R. The Arthritis
Impact Measurement Scales. Arthritis Rheum 1982;25:1048-53.

29. Meenan RF. The AIMS approach to health status measurement:
conceptual background and measurement properties. J Rheumatol
1982;9:785-8.

30. Fransen M, Edmonds J. Reliability and validity of the EuroQol in
patients with osteoarthritis of the knee. Rheumatology Oxford
1999;38:807-13.

31. Kobelt G, Eberhardt K, Jonsson L, Jonsson B. Economic 
consequences of the progression of rheumatoid arthritis in Sweden.
Arthritis Rheum 1999;42;347-56.

32. EuroQol Group. EuroQol — a new facility for the measurement of
health-related quality of life. Health Policy 1990;16:199-208.

33. Choi HK, Michaud K, Wolfe F. Utility measures in rheumatic 
diseases [abstract]. Arthritis Rheum 2002;46 Suppl:S76.

34. Stucki G, Liang MH, Stucki S, Bruhlmann P, Michel BA. A
self-administered rheumatoid arthritis disease activity index
(RADAI) for epidemiologic research. Psychometric properties and
correlation with parameters of disease activity. Arthritis Rheum

2427Wolfe, et al: Jaw pain in rheumatic disease

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2005. All rights reserved.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/


1995;38:795-8.
35. Wolfe F, Michaud K. Severe rheumatoid arthritis (RA), worse 

outcomes, comorbid illness, and sociodemographic disadvantage
characterize RA patients with fibromyalgia. J Rheumatol
2004;31:695-700.

36. Wolfe F. Pain extent and diagnosis: development and validation of
the regional pain scale in 12,799 patients with rheumatic disease. 
J Rheumatol 2003;30:369-78.

37. Wolfe F, Michaud K, Gefeller O, Choi HK. Predicting mortality in
patients with rheumatoid arthritis. Arthritis Rheum 
2003;48:1530-42.

38. Newson R. Parameters beyond “nonparametric” statistics: Kendall’s
tau, Somers’ D and median differences. Stata Journal 2002;2:45-64.

39. Stata Corporation. Stata statistical software: Release 8.2. College
Station, TX: Stata Corporation; 2003.

40. Crofford LJ, Demitrack MA. Evidence that abnormalities of central
neurohormonal systems are key to understanding fibromyalgia and
chronic fatigue syndrome. Rheum Dis Clin North Am 
1996;22:267-84.

41. Clauw DJ, Crofford LJ. Chronic widespread pain and fibromyalgia:
what we know, and what we need to know. Best Pract Res Clin
Rheumatol 2003;17:685-701.

42. Smythe HA. The C6-7 syndrome — Clinical features and treatment
response. J Rheumatol 1994;21:1520-6.

43. Wolfe F, Cathey MA. The epidemiology of tender points: A
prospective study of 1520 patients. J Rheumatol 1985;12:1164-8.

2428 The Journal of Rheumatology 2005; 32:12

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2005. All rights reserved.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/

