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INTRODUCTI!I ON

Approach to the Problem

Editor;

Professor

Samuel F. Dworkin, DDS, PhD

Department of Oral Medicine
University of Washington
Seattle, Washington

A critical obstacle to our further understanding of
temporomandibular disorders (TMD) is the lack of
standardized diagnostic criteria for defining clinical
subtypes of TMD. A project to create research diag-
nostic criteria was undertaken to redress this lack,
The project efforts yielded a set of research diagnostic
criteria for TMD, labeled “RDC/TMD,” which are
offered to allow standardization and replication of
research into the most common forms of muscle- and
joint-related TMD.

Research into the causes and treatments for TMD
requires that reliable and valid diagnostic criteria be
available to: (a) generate case definitions that are
reproducible among clinicians and researchers; (b)
identify and evaluate etiologic, preventive, and risk
factors, as well as associated characteristics that ini-
tiate, prevent, maintain or exacerbate the disorder;
(¢) allow prognostic studies of natural history and
clinical course; and (d) establish treatment efficacy.

While it is agreed that diagnostic schemes of known
reliability and validity currently do not exist for TMD,
there does exist an abundant clinical literature
describing constellations of signs and symptoms rel-
evant to TMD.'-* However, these signs and symptoms
have not yet been organized into reliable diagnostic
classification systerns and are not useful for research
because they are not described using measurable (je,
quantitative) criteria.

The most important, almost universal, feature of
TMD is chronic pain. Persistent orofacial pain is the
overwhelming reason people seek TMD treatment.
Tenderness of the muscles of mastication and the
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temporomandibular joint (TMJ) in response to pal-
pation is also frequently reported. Restricted range
of mandibular motion and several types of joint
sounds elicited by mandibular excursions are clinical
findings presumed central to certain types of TMD.

There is agreement in the clinical literature that
these clinical signs and symptoms of TMD can be
clustered into muscle disorders, intracapsular
derangements of the components of the TMJ, and
degenerative (eg, arthritic) changes to the bony com-
ponents of the joint itself. However, there is no clear
evidence (a) that when patients are examined by dif-
ferent clinicians, consistent groupings of patients can
be identified; (b) whether more than one subtype of
TMD can occur in a particular patient, or whether
certain diagnostic combinations are mutually exclu-
sive; and (c) whether all or any of the subtypes of
TMD reflect valid pathophysiologic syndromes with
long-term consequences for illness and dysfunction,
or simply reflect self-limiting symptom states that
cycle on and off in nonsystematic fashion.

Chronic pain conditions (eg, headache and back
pain) are known to involve psychologic, behavioral,
and social factors in addition to physical pathology.
The management of chronic Ppain in most pain centers
includes an emphasis on these biobehavioral com-
ponents of the chronic pain problem. There seems to
be widespread agreement that stress, depression, dis-
ability, and dysfunctional illness behaviors are critical
aspects of the TMD patient’s profile. Nevertheless,
only minimal attention has been paid to classification
of these behavioral factors as an aid to more detailed
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understanding of the condition or to guide clinical
management and evaluation of physical and psycho-
social long-term outcomes.

Empirical data used to develop the RDC/TMD came
from longitudinal epidemiologic research, supported
by the National Institute for Dental Research (NIDR)
and conducted at the University of Washington and
Group Health Cooperative of Puget Sound, Seattle,
Washington (Grant Nos. RO1DEOY 197 and
PHSDE08773, Samuel F. Dworkin, principal investi-
gator,and M. Von Korffand L. LeResche, co-principal
investigators).

Perspectives on Approaching the Problem

The resulting TMD diagnostic system is offered for
research purposes and is, of necessity, based more on
a description of observable findings that appear to
cluster together than on underlying etiologic mech-
anisms. We wish to emphasize the research nature of
these RDC/TMD and view them as a useful first step
toward putting the diagnosis of TMD on a more
rational, scientific basis.

Scope of the Research Project. The RDC/TMD
offered in this report deal only with the most common
forms of TMD as they manifest themselves in adults.
The scope of the project thus encompasses those TMD
conditions for which there was information of suffi-
cient reliability and validity to develop working case
definitions using the physical examination and inter-
view procedures described below. The project
focused on the most common muscle- and TMI-
related forms of TMD, deliberately excluding related
disorders that occur infrequently and for which there
is even less agreement on reliable and valid methods
for identifying and defining cases. Even for the more
common forms of TMD, analyses have revealed that
modest disagreements in diagnostic criteria could
change the TMD diagnostic category assigned to a
significant number of individuals.® Some of the less
common conditions excluded from present consid-
eration include ankylosis, aplasia or hyperplasia, con-
tracture or hypertrophy, neoplasms, etc. Similarly,
due to limited resources, it was not possible to eval-
uate examination methods and procedures and stan-
dardized questionnaires originally developed for
adults for their possible generalizability to children
and adolescents. The methods used to derive these
RDC/TMD, taken together, allow them to represent
an advance over what is currently availabie:

\. An interdisciplinary effort: The RDC/TMD repre-
sent the working agreement of a team of recog-
nized researchers in the field whose areas of
interest and expertise range from basic biologic
sciences to clinical dental and biobehavioral sci-
ences. *

2. Operational definition of terms: The RDC/TMD are
stated in operational, or measurable, terms to
maximize reproducibility among investigators,
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hence facilitating their adoption for research and

allowing comparison of results among research-

ers through the use of a common set of measure-
ment criteria.

Use of epidemiologic data: Epidemiologic data

were used to guide the selection and operation-

alization of these RDC/TMD.

4. Specification of examination methods: Detailed
examination specifications are provided to allow
clinical data associated with each RDC/TMD eri-
terion to be gathered through standardized TMD
clinical examination and interview methods.

S. Reliability of measurement: The reliability of clin-
ical methods and measures was established and
served as the basis for selecting specific clinical
measurement methods.

6. Dual axis system: The two-axis approach taken
allows physical diagnosis, placed on one axis, to
be coordinated with operationalized assessment of
psychological distress and psychosocial dysfunc-
tion associated with chronic TMD pain and oro-
facial disability, placed on a second axis.

The problem of establishing reliable and valid diag-
nostic and classification systems is, of course, not lim-
ited to TMD. The diagnosis and classification of spinal
disorders, rheumatic diseases, and headache all
involve grappling with chronic pain as a central char-
acteristic and all share many other clinical, patho-
physiologic, and behavioral features with TMD. Each
of these major illness conditions has long been asso-
ciated with a continuing struggle to evolve generally
agreed upon approaches for diagnosing the multiple
manifestations, or subtypes, of those disease condi-
tions. Of particular relevance to TMD have been sys-
rematic efforts to evaluate the current status of
research into diagnosing and managing rheumatic
disease,” the creation of a Quebec Task Force on
Spinal Disorders to define criteria or standards for
methods of investigation and diagnosis of disorders
of the spine,® and efforts to develop an internationally
acceptable system for diagnosing and classifying
headache disorders, cranial neuralgias, and facial
pain.’ Each of these ongoing efforts is concerned with
a major public health problem, and the approaches
taken are characterized by reliance on multidiscipli-
nary teams and task forces comprising public health
agencies; the private sector; and scientists from the
biologic, clinical, behavioral, and health services
research arenas. Moreover, these endeavors use epi-
demiologic data wherever possible and strive to for-
mulate criteria and definitions that are stated in terms
that lend themselves to scientific measuremeni.

Accordingly, the methods used to develop the RDC/
TMD included, wherever possible, reliance on pub-
lished analyses and data of known reliability to sup-
port decisions concerning specific criteria.> %1

With regard to the use of a multiaxial system, the
RDC/TMD project was again influenced by important
similar efforts in related fields. The major impetus for
the approach taken in RDC/TMD, which uses two

L2
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axes, comes from perspectives on the complex and
multidimensional nature of chronic pain as it is cur-
rently understood. Consistent with this understand-
ing, the RDC/TMD -project approached TMD as a
chronic pain condition and not as a problem that
requires assessment of only physical pathology. This
view of pain, especially chronic pain, as essentially
multidimensional in character is reflected in the diag-
nostic classification system designed by the Interna-
tional Association for the Study of Pain (1ASP). The
IASP classification system!* employs five axes to cap-
ture the anatornic region or site of pain (Axis I); the
organ system in which pathology might be located,
including psychological and social components
grouped under the nervous systemn (Axis 11); the tem-
poral characteristics and patterns of pain occurrence
(Axis I11); the patient’s self-report of pain intensity and
chronicity (Axis IV); and etiology, including psycho-
physiologic dysfunction and psychological origins as
well as physical etiologies such as trauma, inflam-
mation, and genetic influences (Axis V).

Two of the most relevant aspects of the IASP
approach to classifying pain are (1) that conditions
yielding persistent pain are t00 complex to be ade-
quately diagnosed using a single axis and (2) the use-
fulness of incorporating psychological and behavioral
factors into the classification system. In a similar vein,
the Diagnostic and Statistical Manual IT1I-R (DSM-III-
R), the formal classification system of the American
Psychiatric Association for diagnosing mental disor-
ders, " also employs five axes, using two axes for clas-
sifying primary mental and personality disorders
(Axes I and IT) while reserving separate axes to reflect
physical status (Axis I1I) and levels of psychosocial
function {(Axes IV and V).

Many workers, especially Fordyce' and Turk,
Rudy, and colleagues'®'” have demonstrated that the
psychological and behavioral dysfunctional conse-
quences of chronic pain cut across specific disease
conditions or pain associated with specific anatomic
sites. Turk and colleagues,'®!® using a mmultiaxial
assessment approach, have demonstrated that
chronic pain patients may be usefully classified into
subtypes including adaptive copers, those who are
interpersonally distressed and, finally, those who are
psychosocially dysfunctional. Such subtypes of
patients emerge independent of the nature of the
chronic pain condition and have been demonstrated
for pain conditions as diverse as low back pain and
TMD.

The RDC/TMD project, reflecting the complex
interaction between physical and psychological
dimensions of persistent pain, has evolved its dual-
axis approach as an initial attempt to allow reliable
measurement of physical findings (RDC/TMD Axis I)
and reliable assessmeny of psychosocial status, yield-
ing a profile of chronic pain dysfunction, depression,
anxiety, and preoccupation with other physical symp-
toms (RDC/TMD Axis II). In addition, because of
widespread interest in outcomes of TMD, RDC/TMD

304 Volume 6, Number 4, 1992 o

Axis I1 also includes an assessment of limitations in
normal ability to use the jaw. It is important to reem-
phasize that the present multiaxial approach is con-

sistent with current thinking while it simultanecusly

introduces some measures and measurement meth-
ods new to TMD. Part IIB provides a fuller description
of the rationale, derivation, and use of Axis II mea-
sures and methods.

The RDC/TMD effort was divided into four com-
ponents. Each component was assigned an editor/
coordinator who worked with a team of major con-
sributors. These componenis form. successive sec-
tions of this report and are outlined as follows:

1. Review of the Literature

A. Current Diagnostic Systems: A review of the
available (ie, published) diagnostic systems
for classifying the major subtypes of TMD,
selected for review on the basis of their
importance to the field and their compre-
hensiveness.

B. Reliability and Validation of Examination
Methods: A review of available examination
methods, using review criteria to evaluate
the suitability of samples studied, measure-
ment methods used, level of data analysis,
reliability and validity assessment, and gen-
eralizability of findings.

11. Research Diagnostic Criteria

A.  AxisI: A set of operationalized research diag-
nostic criteria for use in investigations of
masticatory muscle pain, disc displace-
ments, and degenerative diseases of the
TM™MJ.

B. Axis II: A set of operational research diag-
nostic criteria to assess chronic pain dys-
function, depression, nonspecific physical
symptoms, and orofacial disability.

II1. Examination and History Data Collection

A set of examination and history forms, together

with specifications for conductinga standardized

TMD examination for gathering measurements

required for each of the research diagnostic cri-

teria.
IV. Review and Commentary

Independent evaluations of the RDC from bio-
logic science and clinical sciences perspectives,
discussing the need for reliable and valid diag-
nostic criteria for TMD, emphasizing strengths
and weaknesses of the approach taken in the pre-
sent RDC project and implications and recom-
mendations for future research.

We anticipate, indeed welcome, the further

refinement and revision of these research diag-

nostic criteria and examination methods,
through research aimed at evaluating their reli-
ability and validity. Provision of a reliable and
valid RIXC/TMD system is necessary to describe
and evaluate the prevalence and incidence of

TMD, and its natural history and clinical course,

as well as to evaluate risk factors and associated
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conditions that foster the onset and/or exacer-
bation of TMD. Only with agreed upon diagnostic
criteria, derived from clinical data gathered with
standardized clinical procedures, will we even-
tually be able to establish methods for the pre-
vention of TMD pain and dysfunction, and where
prevention is not possible, to establish a scientific
basis for making rational choices among availa-
ble TMD treatments.

Rescolution of Controversial Issues:
Iimplications for Future Research

Given the acknowledged complexities surrounding
the diagnosis and management of TMD, it was inev-
itable, indeed fully expected, that differences would
emerge among RDC/TMD project members in pre-
ferred approaches to the evaluation of patients and
the establishment of a TMD diagnosis. Two perspec-
tives regarding present purposes and future implh-
cations were consistently invoked to facilitate
resolution of controversial issues. First, the prime
objective was to develop a set of RDC/TMD for
research purposes that reflected the best available sci-
entific information and that, of necessity, would
require continued scientific review and validation.
Hence, these RDC/TMD were not perceived as con-
straints or requirements which might limit clinical
practice or even dictate research protocols beyond
the expectation that use of the RDC/TMD would pro-
foundly enhance communication of findings among
clinical researchers. Since these RDC/TMD were
understood to be primarily research oriented and are
offered as a present-day approximation to a diagnostic
system for TMD requiring scientific validation,
equally critical was the second perspective, that the
consensus was developed among project members to
identify unresolvable problems as issues requiring
future research.

Thus, the process of developing these RDC/TMD
also yielded an additional highly valuable by-prod-
uci—a set of identifiable issues that have immediate
implications for research because they are critical to
the formulation of reliable and valid diagnoses for
TMD. The research issues identified in this manner
ranged from broad questions, reflecting controversy
over etiology or classification, 10 narrower issues con-
cerning TMD examination methods and procedures.
In addition to the need for further research identified
in the process of evolving these RDC/TMD, we asked
the two external reviewers to also give special empha-
sis in their review and commentary to the research
implications of these RDC/TMD. Some of the most
important research issues uncovered are summarized
as follows:

1. Scope of RDC/TMD: Can the RDC/TMD be gen-
eralized to allow use with children, adolescents, and
the elderly, or do examination methods and diagnos-
tic criteria specific to these groups need to be devel-
oped? Similarly, are the present RDC/TMD and

Dworkin

associated examination methods generalizable cross-
nationally and cross-culturally?

2. Multiple diagnoses: Can the proposed use of
multiple diagnoses, presently necessary if TMD clinic
populations are to be usefully classified, be more
carefully validated as more is learned about the etiol-
ogy and exacerbation of TMD? Does allowing multi-
ple diagnoses lead to more rational decision making
concerning long- and short-term management?

3. Multiple axes: Does the use of multiple axes to
classify TMD patients yield a consistent and valid
method for classifying TMD patients and predicting
clinical outcomes? ’

4, Distinguishing related conditions: Can reliable
and valid distinctions be identified that operationally
distinguish conditions not currently included in the
RDC/TMD, such as myositis, rmuscle spasm, contrac-
ture, hyperplasia, etc, so as to improve diagnostic
accuracy?

5. Sensitivity and specificity: Statistical issues,
including the validity of cutoff scores used, especially
cutoffs suggested for sensitivity, specificity, and the
use of positive predictive values, need to be
researched. Consideration should be given to the
need for distinguishing statistical cutoff criteria for
studies that focus on detecting specific diagnoses in
a clinical setting versus population-based screening
studies.

6. Imaging: Which methods and formats for imag-
ing the TMJ most effectively increase diagnostic reli-
ability and validity? Are certain methods (eg, plane
films, arthrography, MRI) better suited to distinguish
among subtypes of TMD?

7. Muscle palpations: The determination of pain
and tenderness in response to intraoral palpation
does not generally meet acceptable levels of reliabil-
ity. Would it be useful to eliminate intraoral palpa-
tions from data gathered to form a TMD diagnosis?
Similarly, the reliability, validity, and hence the diag-
nostic utility of identifying taut muscle bands or spe-
cific trigger points in the masticatory and related
musculature has not been established for TMD. Is it
possible to establish reliable and valid methods for
identifying taut bands and trigger points in these mus-
cles, and would the zbility to identily these clinical
features reliably improve the diagnosis and treatment
of TMD?

8. Disc displacements: Would consideration of
temporal factors and range of motion variables
increase the reliability and validity of diagnoses
involving disc displacement, for example, helping to
better distinguish “ITb—disc displacement without
reduction, with limited opening,” from “TIc—disc dis-
placement without reduction, without limited open-
ing’’?

9. Determination of joint sounds: Are joint sounds
more reliably determined when both subject and
examiner must agree on the presence of a joint sound,
or can assessment of joint sounds depend reliably on
being detected by only one of these sources? Is the

Journal of Craniomandibular Disorders: Facial & Oral Pain 3065
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presence of certain sounds on two of three trials, as
presently required with the RDC/TMD, the most reli-
able method available for determining presence of
joint sounds? )

10. Examination methods: To what extent does
variation in examination procedures and methods
influence the type of TMD data gathered? Specifically,
are clinical findings significantly different depending
on whether the subject is sitting upright or fully
reclined? Are muscle palpations most reliably con-
ducted using one versus two fingers; the tips of the
fingers versus the finger pads; 1, 2, or 3 pounds of
pressure? Is pressure algometry a more reliable
method for assessing muscle pain and tenderness?

Using the RDC/TMD

The RDC/TMD are intended primarily for research
purposes, allowing standardized methods for gath-
ering relevant data and making possible comparison
of findings among diverse clinical investigators. The
RDC/TMD may be used by themselves, using the
examination and questionnaire as a complete data
base upon which to formulate research diagnoses and
characterize research subjects or patients. RDC/TMD
materials may also be incorporated into broader
research or clinical protocols so that the data gath-
ered using RDC/TMD forms a subset of a more exten-
sive data base gathered on research or clinic
populations. In the latter case, of course, compari-
sons across investigators would only be possible for
those portions of the clinical data that were gathered
across research settings using the common methods
of the RDC/TMD. Thus, there is no reason to view the
RDC/TMD as limiting the scope or method of inquiry
for a particular investigator or study.

To allow the most meaningful use of RDC/TMD and
to enhance clarity of communications among clinical
investigators, we strongly recommend that reporis
using the RDC/TMD include the following informa-
tion (see ‘“Summary of Findings,” p 345).

1. Demographics of the study population: Age, gen-
der, ethnicity, race, education level, marital status,
income level.

2. Patient characteristics: Variables that describe
clinically important characteristics of the popu-
lation being reported, although they do not enter
directly into the determination of an Axis 1 or Axis
11 classification. These patient characteristics
include self-reported oral habits and other possi-
ble risk factors and temporal patterns of TMD
signs and symptoms.

3. Axis I diagnosis: Multiple diagnoses are allowed,
with the following limitations: a maximum of one
muscle disorder related diagnosis; a maximum of
one disc displacement=related diagnosis per joint;
and a maximum of one diagnosis per joint from
the arthralgia/arthritis/arthrosis category of joint
disorders.

306 Volume 6, Number 4, 1992

4. Axis Il profile: Graded chronic pain status, depres-
sion scores, nonspecific physical symptoms score,
and sumnmary score for limitations in ability to use
the jaw.

Finally, we reemphasize our awareness that much

research, especially longitudinal and outcome

research, is needed before we can fully understand
the clinical and personal complexities associated with

TMD and before we can better interpret the impact

of treatment.

References

1. Truelove EL, EpsteinJ, Schubert MM, Grushka M: Pain
and behavior: Review of the Literature, in Millard HD,
Mason DX {eds): World Workshop on Oral Medicine.
Chicago, Year Bock Medical Publishers, 1988.

2. Dworkin SF, Huggins KH, LeResche L, Von Korff M,
Howard J, Truelove EL, Sommers E: Epidemiology of
signs and symptoms in temporomandibular disorders:
Clinical signs in cases and controls. 7 Am Dent Assoc
1990;120:273-281.

3. Fricton J: Recent advances in temporomandibular dis-
orders and orofacial pain. J Am Dent Assoe 1991;122:24-

33

4. Rugh JD, Solberg WK: Oral health status in the United
States: Temporomandibular disorders. J Dent Educ
1985;49:398-405.

5. Greene CS, Marbach JJ: Epidemiologic studies of man-
dibular dysfunction. J Prosthet Dent 1982:49:184-190.

6. LeResche L, Dworkin SF, Sommers E, Truelove EL: An
epidemiologic evaluation of two diagnostic classifica-
tion schemes for temporomandibular disorders. J
Prosthet Dent 1991;65:131-137.

7. Ditunno J {ed): Procecdings: Current research and
furure directions in rehabititation. J Rheumatol
1987;14(supp! 15):1-81.

8. Spitzer WO, LeBlanc FE, Dupuis M: Scientific approach
10 the assessment and management of activity-related
spinal disorders: A monograph for clinicians. Report of
the Quebec Task Force on Spinal Disorders. Spine
1987;12(suppl 7):81-8352.

9. Dlesen J: Classification and diagnostic criteria for head-
ache disorders, cranial neuralgias and facial pain.
Cephalgia 1988;8(suppl 7):9-96.

10. Dworkin SF, LeResche L, Derouen T: Reliability of clin-
ical measurement in temporomandibular disorders.
Clin J Pain 1988;4:89-99.

11. Fricton JR, Kroening RF, Hathaway KW: TAJ and Cran-
iofacial Pain: Diagnosis and Management. St Louis, Ishi-
yaku EuroAmerica, 1983,

12. Von Korff M, Dworkin SF, LeResche L, Kruger A: An
epidemiclogic comparison of pain complaints. Pain
1988;32:173-133.

13. Merskey H: Classification of chronic pain—Descriptions
of chronic pain syndromes and definitions of pain terms.
Pain 1986(suppl 3).

14. Spitzer RL, Williams JB (eds): Diagnostic and Statistical
Manual of Mental Disorders, ed 3. American Psychiatric
Association, Washington DC, DSM-TII-R.

15, Fordyce WE: Behavioral Methods in Chronic Pain and
Illness. St Louis, CV Mosby, 1976.

16. Turk DC, Rudy TE: Toward an empirically derived tax-
onomy of chronic pain patients: Integration of Psycho-
logical Assessment Data. J Consult Clin Psychol
1988:56:233-238.

17. Rudy TE, Turk DC, Zaki HS, Curtin HD: An empirical
taxometric alternative to traditional classification of
temporomandibular disorders. Pain 1989;36:311-320.

18. Turk D: Strategies for classifying chronic orofacial pain.
Anesth Prog 1990;37:155-160.

Material may be protected by copyright law (Title 17, U.S. Code)

bee
sele
clas
bro:
eas
Chi
erc
eit
{eg
su
or
the




depres-
1S score,
ty to use

it much
utcome
lerstand
ted with

impact

1 M: Pain
lard HD,
dedicine.

Korff M,
iology of
isorders:
nt Assoc

sular dis-
;122:24-

e United
nt Educ

; of man-
34-190.

e EL: An
lassifica-
irders. J

rch and
eumaiol

pproach
y-related
teport of
s. Spine

‘or head-
al pain.

y of clin-
sorders.

nd Cran-
uis, Ishi-

er A: An
its. Pain

:riptions
nterms.

tatistical
/chiatric

‘ain and

ived tax-
Psycho-
Psychol

mpirical
ation of
1-320.

ial pain.

:
]
i
S

PART

l

Review of the Literature

A: Current Diagnostic Systems
Editors:
Richard Ohrbach, DDS, MS
Department of Behavioral Sciences
State University of New York at Buffalo
Buffalo, New York
Christian Stohler, LDS, Dr Med Dent
Professor
Occlusion and TM] Clinic
University of Michigan School of
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A. Current Diagnostic Systems

Nine diagnostic systems for classifying TMD have
been selected and evaluated. These sysiems were
selected on the basis of having as their purpose the
classification of a cohesive group of TMD. Other
broad classification systems, such as ICD-10 for dis-
eases in general' and the IASP Classification of
Chronic Pain for pain conditions,” were not consid-
ered for review in this paper, in that their purpose is
either not oriented toward the type of information
(eg, specific diagnostic criteria, operationalized mea-
surement) that we regard as essential in this review,
or not oriented toward fine discriminations among
the possible TMD.

Disease taxonomies are developed because classi-
fying disease is considered a useful way to enhance
understanding of what would otherwise be a confus-
ing array of information. However, a taxonomy is
itself a construct or a set of constructs, and, as such,
aeeds to be evaluated according to criteria addressing
critical issues such as validity and reliability. That is,
a taxonomic system should not be accepted uncriti-
cally just because ‘it has been developed and pub-
lished. For a diagnostic construct to be considered
valid, decision making requires information of valid

disease descriptors used to support the overall con-

struct. A disease descriptor is regarded as valid if it
is frequently found in patients with the disease and
rarely observed in subjects without the disease. Valid
and accurate constructs for the classification of TMD
are needed to advance our understanding of both
etiology and treatment. In fact, in the absence of any
significant specificity in case definition, it is doubtful
whether new knowledge can be gained. The purpose
of the present work was (1) to develop criteria for
assessing the scientific merit of a classification sys-
tem, and (2) to determine the performance of the nine
systemns using these criteria.

Evaluation Criteria for Assessing Diagnostic
Systems

The nine taxonomic systems were compared
according to a variety of evaluation criteria. Some of
these criteria can be applied in the evaluation of any
consiruct or taxonomic system (eg, Fenton et al?),
while others were developed by the authors. The eval-
uation criteria are divided into two broad categories
involving (a) methodological and (b) clinical issues.
See Table 1 for an overview of the criteria.
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Table 1 Evaluation Criteria p
Criterion Description Ratings
Methodological
Considerations .
Sample method Study design for testing diagnos- Case-series vs case control
tic criteria Cross-sectional vs longitudinal
Prospective vs retrospectlve
Sample type Source of subjects used in testing Population :
: diagnostic criteria Clinical
- . Unknown
Research suitability Whether criteria are stated in Yes
measurable terms No
IRR method Interrater reliability (IRR) for eval- Internal-full
uation methods, according to Internal-partial R
whether data are provided by External-full
the proponents of the system External-partial
and whether all evaluation
methods have IRR support
Specificity Whether diagnostic criteria of a Acceptable
T system detect ““disease’ iri‘a Unacceptable
nonpatient population - Unknown P
IRR diagnosis Interrater reliability (IRR) for Acceptable -
whether different judges would Unacceptable
make the same diagnostic as- Unknown
signment
Clinical
Considerations
Biological Whether the system is compati- Strong
ble with current anatomical, Moderate
behavioral, and physiological Minimal -
knowledge )
Exhaustive Whether the system can classify All
all known clinical presentations Major
Minor
Multiple diagnoses ,Whether multiple diagnoses are Yes
© allowed No
Unknown
Decision making Whether system is organized to Good
facilitate decision making Poor

Methodological Considerations. This set of cri-
teria are accepted standards for clinical research,*s
those selected for use in this review being relevant

_ to the present stage of development of this field.
. The study sampling method is the first criterion; it -
prov1des a basis for issues surrounding valldlty ofa’

system. The sampling methods for the various taxo-
nomic systems are classified as “‘case-series vs case-
control,” “cross-sectional vs longitudinal,” and “pro-
spective vs retrospective.” ‘“None”/is reported if a
study method was not identified. /
The second criterion deals wuh the study sample
type which is classified as either “population-based,”
“clinic-based’ (consecutiveor random), or
“unknown”; “none” is used when no particular sam-
ple.was used. Sample type provides a basis for gen-
eralizability of the data assbciated with a system.
The third evaluation criterion was defined as
research suitability. It refers to whether the disease
descriptors are stated in measurable terms such that

308 Volume 6, Number 4, 1992

an independent investigator could apply them as
listed, or with only minimal modification. We have
made this assessment for the diagnostic criteria used
in the system as a whole, recognizing that there is (a)
likely to be considerable variability in the quality of
measures within any taxonomic system, and (b) thus,

“most likely, variability in how other evaluators might

apply this criterion to each taxonomic system. We
have endeavored to qualify our decision for each
system.

The fourth criterion represents interrater reliability
(IRR) of the methods for evaluation. Although there
is a separate section (Part IIB) focusing on a critical
evaluation of many of the methods currently used in
patient assessment for TMD, we have evaluated this
form of reliability as well, in that a system as a whole
must be considered on the basis of the quality of the
data likely to be used in making diagnostic decisions.
That is, a taxonomic system cannot be considered or
evaluated independently of the advocated methods

_———A.
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for data acquisition. The following ratings were

employed:

Internal-full—acceptable IRR provided by the advo-
cates of the taxonomic system for all measures
used. )

Internal-partial—acceptable IRR is provided by the
advocates of the taxonomic system for some of the
measures used.

External-full—all measures in a system supported by
acceptable IRR through research of others.

External-partial—some of the measures in a system
supported by acceptable IRR through research of
others.

Unknown—the taxonomic systerm uses measures that
have no IRR, or the measures are insufficiently
operationalized. We have defined acceptable IRR
as a kappa statistic of 0.6 or better.

The fifth criterion deals with specificity, or how
well the taxonomic syster performs in not assigning
“disease’”’ to a nonpatient for conditions assumed to
be associated with low prevalence. The ratings are:
Acceptable—specificity =0.75.
Unacceptable—specificity <0.75.

Unknown—no data available.

The sixth criterion refers to the interrater reliability
of diagnosis. This type of test is performed by having
examiners formulate a diagnostic impression based
on data acquired either from independent interviews
and patient evaluations or from the same interview
and patient evaluation data. The two methods assess
different aspects of examiner reliability in making a
diagnostic assignment and thus are considered com-
plementary. The following ratings were used:
Acceptable—IRR =0.6 kappa value.
Unacceptable—IRR <0.6 kappa value.
Unknown—no data are available.

Clinical Considerations. These criteria represent
qualitative measures for other essential aspects of a
taxonomic systeimn.

The first criterion is biological plausibility, where
the taxonomic system is rated on whether it is com-
patible with current anatomical, physiological, and
behavioral knowledge. Ratings include:

Strong—the taxonomic system (as a whole) is com-
patible with current knowledge.

Moderate—the taxonomic systemn (as a whole) is gen-
erally compatible with current knowledge; how-
ever, the taxonomy includes diagnostic entities that
are inconsistent with current research findings.

Minimal—the system (as a whole) displays little agree-
ment with current knowledge.

The second criterion describes whether the taxo-
nomic system is exhaustive in classifying all known
clinical presentations. Ratings are defined as:
All—the taxonomic system performs as such.
Major—the taxonomic system inciudes the major clin-

ical types buffomits some presentations considered

important.

Minor—the system omits major presentations.

The third criterion is whether multiple diagnoses

Dworkin

are permitted, in that we consider it important that
multiple diagnoses be possible so that the individual
patient can be appropriately classified and treated.
The ratings are: “‘yes”; “no”; and “unknown,” where
the issue is not addressed in the description of the
taxonomic system. When multiple diagnoses are
allowed, the system was also evaluated according to
whether the system specifies how a user, in a given
case, would decide on how the diagnoses would be
selected and ranked.

The fourth criterion deals with whether the taxo-
nomic system facilitates decision making according
to three considerations: {1) a useful taxonomic system
should be organized according to the decision-tree
concept, that is, whether a clinical finding is abnor-
mal or not, according to the specified diagnostic cri-
terion, should be unambiguous; (2) clarity is expected
regarding the essential clinical characteristics
required for assigning a diagnosis in contrast 0 the
clinical features that may occasionally be found; znd
(3) it is essential that the listed criteria for each diag-
nostic category lead to discriminant decisions.

We recognize that this evaluation is based very
much on how we interpret the present literature on
what constitutes a TMD patient. Disagreement by
readers is not unexpected. We have thus included
explanations for what we perceive to pe the areas of
divergence.

Other evaluation criteria that we deem useful, such
as the comprehensiveness of patient assessment uti-
lized by a system, predictive value of making a diag-
nostic assignment, and implications for differential
treatment, were not formally assessed for each sys-
tern; these considerations will be discussed further in
the Discussion section.

Diagnostic Systems

The order of presentation of each taxonomic sys-
tem is strictly chronological, based on the date of
publication of the specific work used in this review.
In some cases, this resultedin a particular taxonomic
system appearing later in the discussion than it prob-
ably should in terms of the period of its developrment
and earlier publications.

Farrar (1972).¢ “TMJ Dysfunction Syndroime” was
the most prevalent diagnostic term at the time of Far-
rar’s initial work. Although as early as 1890 there
were reports of problems afflicting the joint proper,
the focus of the field had moved to nonarticular con-
cerns. The “dysfunction” part of the syndrome impli-
cated primarily gross functional impairment of the
masticatory apparatus. In this regard, Farrar reori-
ented the field toward the TMJ by placing consider-
able emphasis on internal joint derangements as the
cause of dysfunction. This emphasis initiated numer-
ous studies of the anatomy and function of the intact
and deranged TMJ, which have contributed greatly
to our current knowledge.
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Although this system can be criticized because it
places most emphasis on internal derangements of
the TMJ, the taxonomy does include eight clinical
problem areas, termed ‘‘dysfunctions”: masticatory
muscle hyperactivity, capsulitis and synovitis, loose
or strained capsular ligaments, anterior dislocation
of the disc, muscle incoordination, and decreased
range of mandibular motion secondary to degener-
ative joint disease. Farrar attempted to reconcile clin-
ical impressions of abnormal findings with rationally
derived concepts of disease states. According to our
classification criteria, the proposed diagnostic cate-
gories are thus based on uncontrolled clinical obser-
vation {(which in fact is true for most of the other
systems as well). There are no clinical epidemiologic
data provided to support the proposed diagnostic
entities within TMD. On the other hand, the specific
clinical features of patients with anterior disc dis-
placement are provided and could be operationalized
for testing. Other conditions that may mimic the clin-
ical picture of anterior disc displacement are listed;
however, there is insufficient explanation provided
regarding how to exclude them.

Concerning the entity of anterior dislocation of the
disc, Farrar relies heavily upon transcranial radio-
graphs for establishing condylar position based on the
assumption that a posterior condylar position indi-
cates anterior disc displacement. Transcranial radio-
graphs, however, were subsequently shown to be of
questionable value both in terms of reliability and
validity for determining condylar position,”® and con-
dylar position on closure was subsequently shown to
be invalid as an indicator for disc position.® Another
criterion of presumed significance in the decision-
making process deals with using the contralateral,
unaffected joint as an estimate of “normal,” upon
which limitation in the affected joint is based. How-
ever, no validation of this criterion has been
attempted.

Sumimary. Part of this system, at least the anterior
disc displacement category, is based on patient mate-
rial. However, the sample type is unknown. Criteria
provided are not suitable for research applications,
in that there are insufficient criteria for differentiating
one entity from another, and most of the presumably
diagnostic criteria are not easily operationalized.
Reliability was not established by the author for any
of the described evaluation methods, although some
of the clinical evaluation methods have later been
shown by others to be reliable. Specificity is
unknown. It is uncertain whether multiple examiners
would arrive at the same diagnostic conclusion given
the same data as a basis for their diagnostic reasoning.

The biological plausibility was rated as moderate,
despite the strength of the biological base for the
internal derangement, because of problems with
some of the “dysfurfctions.” Not all of the major clin-
ical entities of TMD are included in Farrar’s system.
Most importantly, muscle pain disorders are com-
pletely omitted. There is no discussion of whether
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multiple diagnoses are permitted. Although simple,
the system is of low clinical usefulness, in that clear
inclusionary and exclusionary criteria are, in general,
absent (ie, poor decision making); some diagnostic
entities have poor general acceptance, such as “loose
capsular ligaments” and “‘muscle incoordination”;
and the methodological parameters are largely undo-
cumented.

Block (1980)."* This classification system is based
on both neurologic and orthopedic models of pain
and dysfunction, and it thus includes a wide spectrum
of disorders affecting the masticatory system. Based
on this medical model, disorders are classified in a
way similar to the methods used in current texts of
neurology and rheumatology. The organization of the
pain syndromes is anatomical by body region,
Although this approach produces overlap, the author
states that it enables the clinician to be better orge-
nized conceptually and to consider all possibilities in
each anatomic region. The dysfunctional syndromes
are structured according to etiologic considerations.

The pain disorders are grouped under the section
heading of “craniofacial-cervical pain.” They encom-
pass pain states related to craniofacial, oropharyn-
geal, cervical, psychogenic, and systemic disease. The
craniofacial pain disorders are further divided into
subcategories of superficial and deep pain, and the
deep pain is subdivided into myogenic, secondary
myogenic, skeletal, vascular, neurogenic, and asso-
ciated tissues. The emphasis is notably not restricted
to TMD; rather, pain of the head, neck, and shoulders
is classified. The category of “cervical MPD" is incomn-
sistent with the original description of the myofascial
pain dysfunction (MPD) syndrome, but it is concep-
tually in agreement with the literature on myofascial
pain. The listed criteria are based on symptom char-
acteristics. This diagnostic system highlights the need
for a taxonomy of TMD to be placed conceptually
within the larger context of all craniofacial pain dis-
orders and chronic pain problems elsewhere in the
body. The dysfunctional disorders are divided into
congenital and developmental muscle disorders, neo-
plasms, trauma, neuromuscular diseases, and inflam-
matory and infectious diseases. Notable is the fact that
within these two major headings, internal derange-
ments of the TMJ, as a distinct group of disorders,
are absent. However, all of the major types of arthritis,
subluxations, dislocations, fractures, and ankylosis of
the TMJ are considered.

The inclusion of the MPD syndrome concept called
attention to the fact that significant similarities
between the clinical features of this condition in the
jaw and other body parts exist. This encouraged alter-
native etiologic points of view that were different
from the prevailing occlusal theories of pain and dys-
function. Subsequent studies'-'* provided important
construct validation for the MPD concept, which is,
from the perspective of this review, the major sci-
entific strength of this system. The process of con-
struct validation represents a critical component in
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the acceptance process of any taxonomic system.
Besides adding data in support of the construct, these
findings have significantly influenced the field in
terms of etiologic issues. These studies represent a
model for further efforts in construct validation.
Swmmary. Although this taxonomic system is rich
in the selection of possible distinct disorders, it does
not translate well into research diagnostic criteria
according to our taxonomic evaluation criteria. The
system, as a whole, is descriptive and not based on
any identified sample population. Many of the clinical
assessment measures have been shown to be reliable
vy others. Specificity is unknown, as is the reliability
of diagnostic assignment. The greatest strengths of
+his taxonomic system are the strong biologic plau-
sibility and the nearly exhaustive classification,
except for the absence of the subentity of internal
derangements. Multiple diagnoses are permitted,
although there are no stated rules for how multiple
diagnoses are to be established or ranked. Although
the overlapping regional organization of the pain dis-
orders most likely minimizes false-negative diag-
noses, clear inclusion and exclusion criteria that
would promote reliable diagnoses are absent.

Eversole and Machado (1985)." The authors
based the development of their taxonomic system on
a broad review of the literature. The systemm is simple
and favors good clinical reasoning. The authors were
concerned that classification systems that did not
include the subcategory of TMJ internal derange-
ments would likely include such cases within the
entity of MPD. They contended that the phenomenon
of internal derangements warranted a separate diag-
nostic category. The authors pointed out that arthro-
genous and myogenous conditions often overlap in
signs and symptoms, increasing the difficulty of mak-
ing a reliable assignment of a patient to one or the
other category. This taxonomic system provided an
important improvement over the previous systems,
in so far that it offered a simplification of the taxon-
omy to make the group of commonly encountered
subentities accessible to a broad user base. However,
there remain some concerns with this taxonomic sys-
fem:

1. The authors made an attempt to improve the
differentiation of arthrogenous from myogenous diag-
noses by using exclusionary criteria for ‘“myogenic
facial pain.”’ These include the absence of joint
sounds and discontinuous osseous contours of the
articulation on the tomographic image. However,
these two exclusionary criteria would, in essence,
prevent an individual from having both an internal
derangement and myogenic pain simulianeously.
Further, the high prevalence of joint sounds in asymp-
tomatic subjects confounds joint sounds as an exclu-
sionary criterion for a myogenous diagnosis, in that
joint sounds shouldbe expected in a large percentage
of patients with “myogenous” diagnoses. In addition,
an individual who previously developed osteoar-
throsis of the TMJ cannot subsequently develop
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myogenic pain. Although these exclusionary criteria
are aimed to achieve better case definition, they may
on occasion lead to uncertainty or inaccuracies.
Problems can also occur in classifying a patient who
develops myogenic pain with a long-standing history
of clicking due to “structural incompatibility of fossa
and disc-condyle complex.’”” The diagnosis of
“myogenic facial pain” can be obtained in the sole
presence of palpatory tenderness of cervical muscies
which appears to be a problem with nomenclature.
The authors should have used instead their paren- .
thetical term “uncomplicated myalgia.” Other nam-
ing problems include using “type 1,” “type 2,” and
“type 3” for the different types of internal derange-
ments; when their termed entities differ from the phe-
nomenza named more commonly with, for example,
“displacement with reduction” and ‘“displacement
without reduction” is not clear.

2. There are good descriptions for the various dis-
orders, but the system is compromised by a lack of
clarity regarding the essential characteristics that dis-
tinguish one disorder from another.

3. Some statements require supporting evidence,
but such evidence is unavailable. For example, it is
stated that “myospasm may lead to decrcased range
of motion” and while spastic activity of a muscle
would certainly be expected to reduce the range of
motion, there is no scientific support in terms of what
myospasm (as a term used in this syster) is, and thus
its role as a causal agent toward pain in TMD also
needs support. Internal derangements are subdivided
into clicks with and without pain; however, no ration-
ale for this separation is given.

Summary. This taxonomic system is descriptive.
The prevalence of the various clinical entities is con-
sistent with present-day estimates. The study sample
appears to be retrospectively analyzed and there are
no controls upon which to evaluate specificity.
Because of ambiguity (eg, qualifying criteria stating
that a feature “may or may not” be present) in the
essential inclusionary criteria, the proposed diagnos-
tic system is not as well suited for research applica-
tions as it could be. Although many of the clinical
evaluation measures are not well operationalized, the
methods underlying them (eg, measurement of open-
ing) have been shown by others to be reliable. Inter-
rater reliability of the diagnostic assignment is
unknown. Biologic plausibility of the proposed diag-
nostic entities is strong. The major clinical entities
are listed, although in a named form that is hard to
remember. Multiple diagnoses are permitted, but the
criteria for doing so in a reliable fashion are not
stated. The usefulness of the system is diminished due
to ambiguity between (1) deemed essential, and {2)
permitted but not essential features.

Bell (1986).'s Bell’s orientation largely follows the
medical-orthopedic model. He recognizes that subtle
differenices exist between the various entities that
comprise TMD. These differences are expressed—to
a varying degree—both at the symptom level and by
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clinical findings. The key clinical feature that domi-
nates each category is stressed.

Besides the chief complaint, Beil’s taxonomic sys-
tem uses four criteria to differentiate among five
major categories of TMD: masticatory pain, restric-
tion: of mandibular movement, articular interference
during mandibular movement, and acute malocciu-
sion. With the introduction of the concept of acute
malocclusion representing the patient’s perception of
the bite not “feeling right” rather than only a struc-
tural discrepancy ubserved during an occlusal analy-
sis, Bell makes an effort to explain the occlusal
phenomenology in TMD. Convincing arguments are
presented for an acute malocclusion to be considered
the effect of a disease process rather than the caus-
ative event. In this regard, Bell challenged the pre-
vailing thought that occlusal interferences were
causally linked to the development of masticatory
pain and dysfunction.

The diagnostic entities are defined by descriptive
criteria. It should be noted, however, that the defi-
nitions of a number of entities are not necessarily
consistent with views held by other authorities in this
field. For example, protective muscle splinting is
defined as CNS-induced hypertonicity in response to
injury or threat of injury (ie, a change in the sensory
pattern, which, according to Bell, does not necessar-
ilv have to include actual nociception} in a body part
and is characterized by reduced range of motion and
rigidity. We would consider a “‘definition” such as this
tc be better regarded as a hypothesis needing empir-
ical support. It is stated that increased bruxism asso-
ciated with emotional tension or illness has the
potential to cause splinting, but in our opinion this
does not adequately differentiate from, or rule out,
the alternative hypothesis that decreased range of
motion or “rigidity” could be bruxism-induced
myofascial pain.

There are a number of statements that lack sup-
porting evidence. Examples inciude: “a steep hori-
zontal condylar inclination (eminence) predisposes
to a ‘Class IV interference’ (hypermobility)”’; “a ‘Class
1interference’ is due to chronic occlusal disharmony,
displacing the disc-condyle complex”; or, ““a ‘Class 11
interference’ may develop from poor posterior occlu-
sal support.” While these statements, as hypotheses,
can be subjected to testing, there are no data cited in
their support. Indeed, there is a considerable amount
of literature that refutes all three of these proposi-
tions.!s17

Bell’s system omits entirely the MPD category in
which, by the author’s definition, none of the prob-
lems listed as muscle splinting, muscle spasm, or
myositis would fit. The text states that inflammatory
internal derangements should be reclassified as
inflammatory joint disorders. This raises the need for
a test that discrimirfates a noninflammatory from an
inflammatory internal derangement, particularly in
light of the fact that a mild inflammatory tissue
response most likely escapes recognition using stan-
dard examination procedures.

312 Volume 6, Number 4, 1992

Summary. This work appears to be based on the
impressions gained from clinical experiencs,
although the nature of the clinical sample is
unknown. The proposed taxonomic system: is not suit-
able for research purposes, in that the criteria are not
stated in measurable terms. There is significant over.
lap among entities and there are no data in suppo*t
of the examination measures. The interrater reliabi!
ity of the examination measures is suspected to be
iow given the poor operationalization. However,
some of the clinical measures have an acceptable
interrater reliability as shown by others. Specificity
is unknown and the interrater reliability of diagnostic
assignment is likely low, given the overlap of signs
and symptoms among entities. The biological plau.
sibility is only moderately good because of unsup-
ported categories such as “muscle splinting” and
“muscle spasm.” The system is almost exhaustive. A
number of important categories are subsumed within
other less important, more difficult to characterize,
categories. Clear inclusionary and exclusionary cri-
teria are notably absent. Multiple diagnoses are some-
times permitted and other times not, depending on
the structure of the particular category. Ambiguity of
signs and symptoms among entities makes decision
making difficult.

Fricton et al (1988).'s This system is influenced by
the biopsychosocial model as applied to chronic paizn.
Similar to Block’s system, its strength lies in the
placement of TMD within the larger context of extra-
cranial, intracranial, neurological, vascular, cau-
salgic, and psychiatric disorders, all of which can
produce symptoms that overlap with those of TMD.
Notably, this systemn includes fibromyalgia as a dif-
ferential diagnostic term. In patient assessment,
behavioral and psychosocial aspects are considered
in addition to the physical and structural aspects.
Thus, the system appears to be well suited for the
management of chronic facial pain patients. The sys-
tem offers discriminant criteria that, taken together,
most likely result in a pattern match between the find-
ings of the clinical assessment and the appropriate
diagnostic entity. Based on our knowledge of the pain
literature, this system includes most of the applicabie
diagnostic categories involving muscle pain. The pri-
mary omission is chronic muscle pain without trigger
points or radiating pain; whether such a disorder, as
a separate entity, provides useful discrimination is 2
research question. It also uses “myofascial pain” as
the term for that (highly prevalent) muscle disorder
found in pain patient populations, rather than the
term ‘‘myofascial pain dysfunction (syndrome).”

Some entities are at variance with other formaula-
tions; whether this is an improvement, or whether
this makes the system more difficult to use, is not easy
to determine in the absence of other data. For exam-
ple, in “contracture,” does it need local trigger pomts
1o make the diagnosis (as stated), or is the essential
criterion a decreased range of motion by history and
on assisted mouth opening, possibly in combination

ith a hard “end feel,” so that a contracture diagnosis
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could be made in the absence of trigger points? Sen-
sitivity and predictive validity of discase predictors
are important concerns and will help determine
which diagnostic formulation is the more useful.

Summary. The proposed taxonomy is descriptive in

origin. The criteria are amenable for research pur-
poses, but in their present form, high levels of expe-
rience and skills in diagnostic reasoning are required.
There are published data from this research group
demonstrating that many of the evaluation measures
are reliable; their findings on interrater reliability are
consistent with those of others in the field. There are
other examination items that have no supporting reli-
ability data, but they are also not included as critical
criterion items for any of the listed disorders. We
assume that these additional, nonessential features
are listed to rule out disorders not included in the
taxonomy (for example, tooth hypermobility in com-
bination with localized occlusal trauma such as might
oceur from a specific parafunctional behavior). How-
ever, the absence of a specific set of instructions is
iikely to favor ambiguity. Specificity is unknown, as
is reliability of diagnostic assignment.

Biological plausibility is strong. Inclusionary and
exclusionary criteria are reasonably clear among the
disorders. As more knowledge is gained of the essen-
sial features for the various disorders, we would
expect the system t0 evolve, improving the clarity of
the inclusionary and exclusionary criteria. The sys-
tem does not exhaustively classify all of the various
entities of TMD, although the major ones aré listed.
Multiple diagnoses are not only permitted, they are
explicitly encouraged through the mechanism of the
patient problem list. However, there is no discussion
of how to arrive at multiple diagnoses. We assume
that the clinician uses best-fit pattern matches, not
being concerned with any overlap of signs and/or
symptoms onto more than one entity of a TMD.

American Academy of Craniomandibular Dis-
orders (AACD) (1990).” This taxonomic system rep-
resents the consensual product of an extensive
project performed by 2 committee of this Academy.
1t is important to note that the consensual process,
whether by formal committee or by the refinement
of knowledge through less formal means, constitutes
the method by which the state of science is estab-
lished, maintained, and revised. The conceptual
theme was influenced by the classification project
undertaken by the International Headache Society
(Cephalgia 1988:8, suppl 7), with the AACD taxonomy
comprising Category 11 of the International Head-
ache Society’s classification. The integration of TMD,
not only conceptually but pragmatically, within the

larger framework of face, head, and neck pains as
viewed by medicine is commendable and may very
well stimulate productive developments between
dentistry and medicine. A positive impact in the level
of care and in scientific understanding is likely to
occur when both disciplines sharea linked taxonomy.
In addition, the proposed diagnostic classification sys-
tem of the AACD addresses vital issues of third-party
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coverage, which determines whether a diagnostic sys-
tem, 1o matter how sound it may be in every other
respect, is actually utilized by the practicing clinician
in the United States.

Two major categories of disorders emerged
through this process, on¢ for joint disorders and the
other for muscle disorders. Each of the different enti-
ties within the categories is described by a number
of criteria composed of signs and symptoms. How-
ever, it is not clear whether all criteria are required
or whether only some of the criteria are necessary
for a diagnosis. Criteria are niot well operationalized;
for example, ‘‘excessive range of motion” as a crite-
rion for anterior joint dislocation allows the user 10
define what constitutes “excessive.” The conceptual-
ization of how some disorders are related pathophys-
iologically to others may be misleading; this is
particularly evident in the degenerative joint arthri-
tides.

As with the other taxonomies, this system also does
not provide a diagnosis for the patient who has mus-
cle pain without firm bands or trigger points. Diffi-
culties arise with the subentities of spasm, reflex
splinting, and hyperactivity states, again for the same
reasons of ambiguity regarding what clinical condi-
tion the term is really referring to and what the essen-
tial characteristics are. It needs to be emphasized that
stated disease entities are only valid when they rep-
resent a true phenomenon with unique pathogenesis.
1t is unfortunate that our current knowledge of these
conditions is rather limited; these terms should be
used cautiously.

Separate terms for similar disorders that are hard
+o0 distinguish clinically are listed. For example, the
terms synovitis and capsulitis refer to anatomically
distinct loci of possible inflammatory process; how-
ever, whether such distinctions can be practically
made in the case of the TMJ is questionable. In addi-
tion, whether such distinctions are useful from a man-
agement point of view remains to be determined. For
the disorders of synovitis and capsulitis, three out of
the four listed criteria overlap completely. Using the
available criteria, we consider it difficult to reliably
distinguish between the two entities. Finally, thereare
important ornissions in this system within the broad
category of arthritides, such as traumatic and septic
arthritis.

Summary. This system is based on expert opinion
and evaluation of the research literature as a whole.
The criteria, in their present form, are marginally
suitable for researchin that the essential inclusionary
criteria could be more clearly described as well as
being beiter operatio;lalized. The interrater reliability
of many evaluation measures has proven to be accept-
able according to research performed by others.
Specificity is unknown, as is the reliability of diag-
nostic assignment. Most of the listed disorders have
biological plausibility; one example without plausi-
bility is “temporomandibular joint hypermobility.”
With minor exceptions, the system exhaustively clas-
sifies the major problems encountered in the clinical
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practice of TMD. Multipie diagnoses are possible,
though without defined criteria for doing so. The sys-
tem does not facilitate decision making because of
ambiguity between essential characteristics and non-
essential features of various TMD entities.

American Academy of Head, Neck, Facial Pain
and TMJ Orthopedics (AAHNFP & TMJO); Talley
et al {1990).2 This taxonormic system represents a
fairly complete list of the available diagnostic terms
used within both the peer-reviewed as well as in the
non-peer-reviewed medical and dental literature.
There are disorders contained within this system that
are not found within any of the other systems. The
taxonomic system is based upon the traditional, and
well-accepted view of intracapsular and extracapsu-
lar conditions forming the core of its organization. In
addition, a rather unconventional listing of neuro-
logic and vascular disorders has been included, a list-
ing that contains as diagnostic labels both traditional
diagnostic terms as well as generic symptom descrip-
tions. Notable are the number of differences in clas-
sifying disease states between the present and other
taxonomies. For example, this system contains “brux-
ism’ as a diagnostic term, while the other taxonomic
systemns include it as a perpetuating factor (where a
dysfunctional joint or pain condition is considered
the primary clinical problem) and not as a diagnostic
entity.

Though this system contains a wide range of dis-
orders, there are some concerns about organization
and scientific quality of the supporting literature. Dis-
orders grouped within the broad category of “myofas-
cial disorders” include myalgia, appropriately, but
also trismus, dyskinesia, bruxism, tendonitis, stylo-
mandibular ligament syndrome, hyoid bone syn-
drome, and others. These latter disorders would not
be considered to fall within the category of “myofas-
cial” by most authorities within the field on the basis
of the involved anatomic structure (eg, hyoid bone
syndrome), or difference in kind (eg, bruxism, which
is a behavioral, not an anatomical, term). Finally, ref-
erences in support of the entities of bruxism, “inser-
tion tendonosis,” and Ernest syndrome, among
others, are from non-peer-reviewed sources. Publi-
cations relevant to these entities from peer-reviewed
journals are unfortunately omitted.

Summary. This taxonomic system is based on clin-
ical impressions with some literature cited as sup-
port. The criteria are not suitable for research
applications due to the omission of presumably essen-
tial features recognized by the literature and difficulty
in operationalizing those criteria that are present. The
interrater reliability of the proposed evaluation mea-
sures is unknown for this taxonomic system, as is the
interrater reliability of diagnostic assignment. Spec-
ificity is unknown and the biological plausibility is
moderate. Major enfities that are commonly consid-
ered to fall within TMD are acknowledged. Multiple
diagnoses are permitted, though decision criteria for
doing so are not provided. Ambiguity between essen-
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tial and nonessential features makes decision making
difficult.

International College of Cranio-Mandibular
Orthopedics (ICCMO); Bergamini and Prayer-Gal-
etti {(1990).2' This group hes introduced a very dif-
ferent classification system for the “‘musculoskeletal
disorders” of the stomatognathic system. Concep-
tually, the authors regard such disorders as being
associated with an “accommodative state of the den-
tal occlusion leading to functional overloading and
neuromuscular imbalance.”” Unlike the other
reviewed diagnostic systems, the authors introduce
the idea of “occlusal flags,” which they consider to
be the early indicators of neuromuscular disturbance.
Notable is the fact that these occlusal flags do not
have to be associated with overt signs and/or symp-
tomis.

According to this taxonomic systemn, three diag-
nostic headers are ail inclusive for the disorders of
the stomatognathic system: “‘Group I—Presence of
occlusal flags’; “Group II—Musculoskeletal disorders
associated with myofascial TP (trigger points) of the
head and neck”; and “Group 11I—Organic osteoarti-
cular damage of musculoskeleton of the head and
neck.” There are significant concerns about the face
validity of this taxonomic system; for example, tic
douloureux is referred to as a “symptom’’ of Group
1 disorder, while “pathologic craniocervical pos-
ture” is also considered a “symptom’” of Group Il
disorder. As far as Group I disorders are concerned,
there are no data in support of a causative role for
the listed “occlusal flags” in the pathogenesis of TMD
in general or any subset specifically. Midline discrep-
ancy, as well as most other characteristics of any
occlusion, is stated to be a sign of Group [ disorder;
there are no rules that distinguish the normal from
the abnormal, which would result in low diagnostic
specificity.

Summary. This taxonomic system is opinion-based
and conceptually different from all the other systems
reviewed. It is not suitable for research. Interrater
reliability for both clinical methods and diagnostic
assignment is unknown, and specificity is unknown
as well, and likely to be low. Biological plausibility
is minimal. The system omits major disorders rec-
ognized by most of the other taxonomic systems
reviewed here. It is unknown whether multiple diag-
noses are allowed. The clinical usefulness of this sys-
tem is low in that it meets none of our proposed
clinical considerations.

Truelove et al (1992).22 Unlike the other taxonomic
systems, this system is driven by data that have been
used for the validation of the diagnostic criteria used
to assign a case to one class or another. Data have
been obtained from three samples and, according to
the sampling criteria applied, strongly suggest gen-
eralizability of findings. Due to the nature of the sup-
porting research, the employed criteria are
applicable to large-scale epidemiologic studies. Diag-
nostic criteria are limited by design to include only
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the most powerful criteria needed for clinical deci-
sion making. Because of the established and proven
validity of the included criteria, as well as the omis-
sion of the guestionable criteria, greater reliability
among clinical examiners can be expected. By design,
the system encourages multiple concurrent diag-
noses, a common practice in many areas of health
care.

There are three basic muscle pain disorders,
referred to as ‘“Myalgia 1 and 1I” and MPD, which
appear to be fairly similar. To verify that these three
disorders truly represent distinct natural entities, data
supporting decisive differences in the areas of patho-
genesis, treatment, and/or prognosis are essential.
The entity entitled “myofibrositis with trigger points”
represents the combination of two legitimate, distinct
disorders, myofibralgia and myofascial pain.?® How-
ever, evidence from the pain literature suggests that
the term “myofibrositis” is not consistent ith the
histologic findings, an absence of tissue reaction asso-
ciated with an inflammatory response. In this regard,
“myofibralgia’ appears to be a better choice of term
for this as yet poorly understood condition. Myofi-
bralgiais regarded asa generalized systemic disorder,
while “myofascial pain” is considered to be a more
localized phenomenon, and thus combining them
into one composite entity can be questioned. Further,
the inclusion of trigger points into this composite cat-
egory makes this taxonomic system somewhat dis-
cordant with the ideas proposed by Block, Fricton et
al, and the AACD. The absence of categories for con-
tracture, myositis, and myospasm is noted. However,
it is not stated whether their absence is due 1o difhi-
culties in operationalizing the criteria or to the fact
that the authors might believe that they do not exist.

Another problem with their muscle-based disorders
is how to classify the individual who has all the listed
essential criteria, except that only a single muscle is
involved. Under the present system, the subject would
not be classified as having TMD. However, we con-
sider the involvement of a single muscle a distinct
possibility. Certainly, we realize the dilemma that
using more than cne muscle as a criterion reduces
false-positive diagnoses, an important consideration
in epidemiologic studies often dealing with lanthanic
individuals.

Because this is a system oriented toward epide-
miologic applications, the criteria were established
to not require imaging, a procedure difficult to per-
form during field examinations. However, there are
a few entities that either require imaging or are true
radiographic diagnoses. True radiographic diagnoses
are ‘‘fracture of the TMI” and “developmental
defects,” but neither is stated to require imaging to
obtain positive inclusionary criteria, Research diag-
nostic criteria will need to be supplemented by evi-
dence from imaging if the taxonomy is to be applied
in a clinical/laboratory setting. Finally, the subentity
of “disc perforation” is considered problematic to the
extent that this diagnosis can only be established from

Dworkin

tissue specimens, or from arthrographic or arthro-
scopic evidence.

Summary. Because of the nature of the develop-
ment of this diagnostic system, it rates well according
to our proposed evaluation criteria. A population-
based sample was used for validation, and appropri-
ate controls were included to test the criteria for
whether they discriminated among appropriate sub-
populations. The criteria are quite suitable for
research applications, although, as described above,
they are formulated primarily for epidemiologic stud-
ies. Acceplable interrater reliability has been pro-
vided by this group for all of the methods used in
their evaluation. Specificity for the system as a whole
exceeds 85% when the criteria are applied to a com-
munity sample. Whether different examiners arrive
at the same diagnosis is not documented as of yet.
Because of the extensive use of correct analytical
technigues coupled with matched controls, this diag-
nostic system critically distinguishes itself from the
other systems reviewed in terms of providing a base-
line for construct validation of the group of TMD
overall, The biological plausibility is strong, and the
system covers the major disorders found most often
in the clinic, though we restate that there are some
problems with how the muscle disorders are concep-
sualized in that false-negative diagnoses could arise.
Multiple diagnoses are permitted, but the methods for
doing so are not specified. The inclusionary criteria
are clear and nonoverlapping.

Discussion

Using explicit criteria, we made an effort to eval-
uate the scientific merits and utility of nine classifi-
cation systems. The results of our assessment are
given in Table 2. In addition, the following points
should be stressed. With the exception of Truelove
and colleagues,?' all classification systems include
statements that are not essential for the final diag-
nosis. This makes the use of a taxonomy unnecessarily
difficult. The elimination of nonessential features
from the criteria list is strongly encouraged to
improve the diagnostic reliability of a system,
although we are not suggesting that those clinical
characteristics currently considered to be not essen-
tial for a diagnosis, as defined by a system, should be
ignored. We anticipate considerable modification in
any system that is subjected to stringent data analysis
according to the kinds of criteria described in this
review under Methodological Considerations. Clini-
cal characteristics currently viewed as nonessential
could very well change to essentialina reformulation
of the constructs following appropriate data analyses.

Variance has been observed in how different diag-
nostic systems are grouping one disease entity within
their larger context. Further, there are differences
among systems in terms of which diagnostic entities
the area of TMD entails, indicating disagreement on
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the scope of the field. One problem concerns how to
classify behavioral phenomena, such as parafunction.
Should parafunction itself warrant a TMD diagnostic
label? It appears that the authors of most of the sys-
tems do not think so. We recognize the criterion prob-
lems in classifying parafunctions. Clearly,
parafunctions can be problematic and warrant treat-
ment; where should they be classified if not within
the broad category of TMD? The lack of data on the
interrater reliability of diagnostic assignment needs
to be noted: this is remarkable in that methods are
readily available to provide data for the performance
of a taxonomic system.

Terminology of disease entities is problematic in
many of the systems in at least four ways. There are
a number of entities, such as “contracture” and
“myospasm,” that, while widely held to be valid con-
siructs in the clinical lore of this field, are notably
lacking in supporting data that link them into the ana-
tomical and physiological knowledge. We would
regard, in the absence of appropriate data, such enti-
ties to be considered hypothetical; causal statements
should thus be made cautiously. The loose use of
terms for these hypothetical entities does not facili-
tate scientific advanées for the field. Further, some
entities, such as “muscle splinting,” are defined using
statements that have causal implications; we contend

316 Volume 6, Number 4, 1992

that such definitions should be explicated as
hypotheses instead. Third, there is often internal
inconsistency between how a disorder is defined and
what the stated essential criteria are; we contend that
in the absence of empirical data to the contrary, face
validity should be important at this particular stage
of development of the field. Finally, some systems
have used somewhat nondescriptive terms for either
spectra of disorders (eg, arthritis A, B, and C) or for
a single disorder. While departing from traditional
nomenclature is often necessary to revise problems
in prior conceptualization, we contend that depar-
tures in terminology should be accompanied by clear
statements regarding how the new term is critically
different from the existing term. Ultimately, devel-
opments in this field will need to be incorporated into
the International Classification of Disease.

All nine taxonomic systems emphasize the classi-
fication of the patient according to physical findings.
Several systems have implied or proposed psycho-
social variables for inclusion in the overall evalua-
tion. We would anticipate that, given the enormous
import of psychosocial variables in chronic pain, a
second dimension for patient classification will
emerge to augment the physical diagnosis. It is
unclear which critical variables should comprise the
evaluation for this second dimension, or what a tax-
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onomy for that second dimension will include. There
are obvious variables, such as depression, that need
+o be included. Others that have potential for inclu-
sion are, for example, related to coping style. This is
an area that is likely to change considerably as more
knowledge is gained. Whether psychometric scales or
structured interviews are the best way to obtain the
data in the clinic is an open question.

Etiology, prognostic statements, and implications
for treatment are considered to be the hallmark indi-
cators for the utility of a taxonomic system.* We lack
xnowledge in this field regarding etiology of most of
+he disorders, and thus we felt that it was premature
i evaluate the systems as a whole on this aspect.
None of the proposed systems have data for prog-
nosis, which is also not surprising given the stage of
development of sound diagnostic criteria. When etiol-
ogy and the natural course of the disorders is better
anderstood, we would expect that a taxonomic sys-
tem would be able to provide information regarding
treatment issues. The evaluation of a system as a
whole, with regard to its clinical usefulness, will ulti-
mately rest on these three factors. It is premature at
this point, however, to use them here in evaluating
these systems.

The final point relates to determining the validity
of a diagnostic system as such. With the state of pre-
sent knowledge, we are not in a position to evaluate
the construct validation of the proposed diagnostic
entities within each system. However, studies ori-
onted toward construct validation for the entity of
MPD have been performed; such studies are neces-
sary for all proposed entities of TMD.
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B. Reliability and Validation of Examination Methods

Understanding the usefulness of examination meth-
ods for diagnosis requires a working knowledge of
reliability (or reproducibility) and validity (or true-
ness) of clinical measurements. The purpose of this
paperis, first, to provide a general overview of clinical
measurement reliability and validity as well as the cri-
teria needed to assess these factors. Next, general
principles regarding diagnostic reliability and validity
will be discussed, including sensitivity, specificity,
and positive predictive values. These statistical
indices have been commonly used to evaluate diag-
nostic tests that are applied in medical practice.'
Finally, a review of the literature will be presented
10 assess the reliability and validity of six specific clin-
ical measures and diagnostic techniques for TMD.

Measurement Reliability and Validity

Reliability of clinical measures means that any
investigator or clinician should be able to apply a
measurement technique to asymptomatic Or Symp-
tomatic individuals and obtain approximately the
same value repeatedly. Sometimes repeatability is
conceptualized in terms of consistency among alter-
native measurements of the same attribute. At other
times, repeatability is approached in terms of the con-
sistency of a single examiner/observer over several
measurement cccasions, or as the consistency among
multiple examiners/observers at any one point in
time or at two or more points in time. Most of the
reliability studies of TMD have focused primarily on
intraexaminer and interexaminer repeatability over
fairly short time intervals.

Studies that are designed to investigate reliability
should follow the guidelines recently proposed by
Dworkin et al®:

a. Reporting of specifications of examination pro-
cedures.

b. Careful definition of criteria for measuring each
clinical variable.

c. Training of examiners in the use of examination
procedures and criteria for measurement.

d. Appropriate selection of study samples to ensure
that the clinical signs or symptoms are indeed pre-
sent in the study population with enough regular-
ity to determine if examiners can detect them
dependably.

e. Randomized assignment within the study to
ensure, wherever possible, that each examiner
rates each subject in a random segquence, to con-
trol for possible effects of the passage of time and
for repeated examination.

f. Appropriate statistical methods for the analysis of
intraexaminer and interexaminer agreement, such

as Cohen’s kappa for discontinuous data or the use
of the intraclass correlation (ICC) for continuous
data.
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These criteria are applied with the assumption that
the clinical variable under investigation is stable and
does not change over time or with repeated measures,
However, some clinical variables associated with
TMD, such as the patient’s responses to muscle pal-
pation, are not as stable as has been generally
assumed, since such responses may show consider-
able variability not only in the long term, but also
over relatively shortterm periods.® This confounds
the evaluation of test-retest reliability. Although the
problems involved in separating unreliable measure-
ments from true change in an indicator over rela-
tively long periods have been generally recognized
for some time, the problem of separating random
measurement error from true change over relatively
short time periods has been less well recognized and
even less studied. Notable exceptions in the TMD lit-
erature are highlighted in some detail in the literature
review to follow.

Validity of a clinical measure is an indicator of the
truthfulness of the test. Clinical measures may be
extremely reliable or repeatable, but if the measure
does not accurately portray the entity examined, then
it provides no useful information for diagnosis. The
psychometric literature® identifies a broad spectrum
of evidence that can be used to evaluate the validity
of a measure under the headings of content validity,
concurrent validity, predictive validity, and construct
validity. Common to these last three types of evidence
is the assumption, however, that there is another
method that is commonly accepted as “‘true” or
“already validated” with which to compare the valid-
ity of the measurement approach under analysis.

Diagnostic Reliability and Validity

Case definitions in the form of research diagnostic
criteria specify the boundary conditions under which
a specific disorder may be considered to be present
or absent in an individual. Case ascertainment pro-
cedures are the methods used to obtain and sum-
marize information related to the classification of
individuals in terms of a given set of case definitions
or diagnostic criteria. The phrase “diagnostic reli-
ability” is used here to refer to the extent to which a
set of case ascertainment procedures consistently
classifies individuals as having or not having a specific
disorder as defined by a given set of diagnostic cri-
teria. Criteria for conducting a study of diagnostic
reliability are similar to those previously delineated
for measurement reliability. Intraexaminer and inter-
examiner reliability scores for the repeatability of the
classifications produced by a given set of case ascer-
tainment procedures provide quantitative estimates
of diagnostic reliability.

The phrase “diagnostic validity” is used here to
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refer to the extent to which a set of case ascertain-
ment procedures classifies individuals in a way that
is consistent with a “gold standard” classification of
the same individuals with respect to the presence/
absence of a specific disorder as defined by a given
set of criteria. The evaluation of diagnostic validity is
complex because of the requirement of a gold stan-
dard for comparison to determine the accuracy of the
classification. Many argue that only an objective bio-
logical measurement will suffice as the gold standard,
such as a biological assay for specific antibodies or
calipers for measurement of a biological structure.
Presently, however, we do not have specific “objec-
tive” biological measures to use for assessing the
validity of musculoskeletal conditions. Instead, the
presence of palpable tenderness of musculoskeletal
structures serves as the closest gold standard to date
for musculoskeletal conditions associated with TMD.
A similar method has been established by rheuma-
tologists for the diagnosis of fibromyalgia. A patient
must have 12 positive palpation sites out of a total of
14 before a positive diagnosis of fibromyalgia can be
made.”

In the absence of any gold standard, or in the pres-
ence of a standard that may be more adequately
described as a less precious metal, Feighner-like
criteria® may be used to examine the validity of the
research diagnostic criteria that are based on a given
set of case ascertainment procedures. The application
of Feighner-like criteria to the validation of research
diagnostic criteria for TMD woulid involve the exam-
ination of cross-sectional and longitudinal evidence
1o determine the homogeneity of the classified
groups. Such evidence may include family back-
ground, genetic inheritance, risk factors, natural his-
tory, and response to treatment.

A fundamental aspect of the validation of any case
definition is an evaluation of the clarity of the bound-
ary conditions that specify when a disorder is present
or absent. Ideally, case asceriainment procedures are
based on well-defined inclusion and exclusion crite-
ria, so that a specific disease category is identified as
present in the diseased population (high sensitivity)
and as absent in the nondiseased population (high
specificity). The problem is that setting “acceptable”
sensitivity and specificity levels is context-specific and
depends on a variety of factors including the preva-
lence of the disease, as well as the cost of health care
and level of mortality associated with the disease. In
clinical research involving the delivery of treatment,
for example, if the consequence of missing a diag-
nosis were death (disease with high mortality), then
the sensitivity of the case ascertainment procedure
would be maximized at the expense of the specificity
so as 1o not miss diseased individuals. Alternatively,
if the cost of treatment was high and the mortality
and morbidity weré low, then the specificity of the
ascertainment procedure would be maximized so that
nondiseased individuals were not treated unneces-
sarily. Striving for both high sensitivity and high spec-
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ificity allows for accurate diagnosis in the diseased
population and exclusion of nondiseased individuals.

Another measure, the positive predictive value
(PPV), takes into account the prevalence of the dis-
ease and thereby gives a fuller indication of accept-
ability, because high sensitivity and high specificity
jevels do not guarantee a high positive predictive
value. A low prevalence rate means that the number
of nondiseased individuals is high, thus even a small
percentage of the large number of nondiseased sub-
jects identified as false positive may be nearly equal
to the number of true-positive diseased cases found
in the population. This emphasizes the need to exam-
ine prevalence rates when choosing acceptable sen-
sitivity and specificity levels.

To understand the interrelationship of sensitivity
and specificity with positive predictive values for
TMD, a three-dimensional graph was generated using
an estimated prevalence of 10% (Fig 1). This estimate
is obtained from reports of the prevalence of TMD in
the general population in the range of 5% to 10%.%*°
If an acceptable value for PPV were 0.75 (ie, positive
diagnostic tests are correct 3 out of 4 times), then the
specificity would have to be set greater than 0.95
while the level of sensitivity could be anywhere
between 0.70 to 1.00. This is due to the influence of
the low prevalence rate of TMD and the need to be
accurate in the nondiseased population to lower the
number of false-positive cases. The impact on the PPV
by different levels of prevalence, sensitivity, and spec-
ificity is shown in Figs 2 and 3. It is easy to see that
small changes of specificity levels greatly affect the
PPV while the same change in sensitivity levels only
minimally alters the predictiveness of the test. In surmi-
mary, valid positive prediction of disease with low
prevalence in a population, such as TMD, requires a
more accurate discrimination of nondiseased indi-
viduals in the asymptomatic population than diseased
individuals in the symptomatic population. This infor-
mation, coupled with the facts that TMD does not
have a high mortality rate and can potentially have a
high cost of treatment if carried into reconstructive,
orthognathic, or orthodontic interventions, under-
scores the need for setting specificity levels greater
than 0.95 while sensitivity levels may be acceptable
at 0.70 or greater.

Evaluation of TMD Examination Methods

This review evaluated six general examination
methods for TMD: muscle and joint palpation, aus-
cultation of the TMJ, mandibular kinesiology, elec-
tromyography, TMJ imaging techniques, and indices
for rating TMD conditions. Emphasis was first placed
on assessing the reliability and validity of the mea-
surement techniques in accordance with the previ-
ously delineated criteria, and then, whenever
possible, on the subsequent use of these techniques
for diagnosis including evaluation of sensitivity, spec-
ificity, and positive predictive values,
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Fig 1 Positive predictive values (PPV) graphed at different sensitivity and specificity levels at a
constant prevalence of 10% for TMD. Note the relatively flat change of PPV for different sensitivities
but a rather steep increase of PPV at higher levels of specificities. If a PPV of at least 0.75 is required,
then specificity would have to be greater than 0.95 and sensitivity could be any value between 0.75
and 1.0
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Fig2 Positive predicitive values (PPV) at different sensitivity levels and different prevalences keeping .
the specificity constant at 0.90. Notice that PPV never reaches 0.75 at any of the sensitivities eval- i
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Fig 3 Positive predictive values (PPV) at different specificities for a range of prevalence. Semsitivity
was set at 0.90. Note that PPV is greater than 0.75 only when the prevalence is at the high end of
the range and with specificity levels greater than 0.95.

Palpation of Muscles and TMJ. The first sign in
the eclassic triad of signs for TMD, according to Las-
kin,!! is muscle and/or TMJ pain reported by the
patient. Theoretically, determination of pain in these
regions can be accomplished by palpation of specific
regions representing the masticatory muscles and the
lateral or posterolateral aspect of the TMJ.

Measurement Reliability and Validity. An excellent
review of the literature regarding muscle palpation
reliability study parameters and results for TMD was
presented by Dworkin et al.s They found that many
studies only evaluated general populations, which
minimized the spectrum of clinical presentations
(mainly asymptomatic) and, therefore, yielded satis-
factory reliability scores. However, in their own study
of reliability when assessing both symptomatic and
asymptomatic populations using trained examiners,
extraoral muscle reliability was acceptable but low
(kappa = 0.47% 0.4 to 0.6 indicates acceptable agree-
ment and 0.6 to 1.0 is good to perfect agreement'?)
(Landis and Koch, 1977). Similar findings were
reported by Goulet and Clark" (kappa = 0.31100.55).
Intraoral muscle reliability estimates (kappa = 0.27)
were found to be lower than extraoral muscle reli-
ability (kappa = 0.47) and TMJ palpation scores were
also low (kappa = 9.47), again, similar to Goulet and
Clark (kappa = 0.46 to 0.54). Dworkin et al’ reported
that retraining examiners improved the reliability
from acceptable to good levels for extraoral (kappa

= 0.65) and intraoral (kappa = 0.61) muscles while

TMJ palpation scores improved to acceptable levels
(kappa = 0.52). In general, trained examiners always
had higher reliability scores than untrained exam-
iners. Goulet and Clark' also reported that examiners
using a pressure algometer to investigate pressure
pain thresholds of muscles could achieve ICC reli-
ability values between 0.61 and 0.7!, which was
higher than the manual palpation scores (ICC = 0.75
to 1.00 indicates acceptable to perfect levels of
agreement').

One of the difficulties with estimating reliability of
muscle and TMJ palpation is that the reliability score
is a reflection of intraexaminer and interexaminer
reliability, stability of the phenomenon being mea-
sured over time, and reliability of patient report to
pain. Since muscle and TMJ palpation responses can
vary from one exam 10 another during the same day
or from one day to the next, the difficulty with obtain-
ing high reliability scores is apparent.® To overcome
these problems, some investigatorss'>1¢ have created
a single composite score for muscle palpation that
produced higher reliability scores (ICC = 0.87 to
0.91). Unfortunately, this approach evaluates muscles
as a group rather than individually and may contrib-
ste little to a diagnosis involving a single painful mus-
cle or a subset of muscles (see section on Indices for
TMD).

Many studies require the examiner to rate the
patient’s pain response 10 palpation rather than hav-
ing the patient rate the pain. Only one study has exam-
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ined this issue and found a high reliability of patient
ratings with trained examiners (ICC = 0.94) com-
pared to untrained examiners (ICC = 0.80).5

Diagnostic Reliability and Vealidity. There has been
no published study that has evaluated the diagnostic
reliability and validity of muscle and TMJ palpation
for both diseased and nondiseased populations. Sev-
eral epidemiologic studies that might provide some
insight into the diagnostic validity have been con-
ducted; however, they lacked examination of both
diseased and nondiseased populations” or failed to
examine the population using standardized exam-
iners. Only one recent epidemiologic study'® has used
standardized examiners to examine TMD clinic cases,
community cases (identified as having facial pain
within the last 6 months), and community controls,
but specific diagnostic categories were not compiled
since radiographic evaluations were lacking,

Auscultation of the TMJI. The second sign of the

classic triad for TMD is TMJ sounds. These sounds
may occur as a single click or pop, or may consist of
multiple sounds or crepitus. The timing of these
sounds in the opening and closing movements has
often been used to categorize subtypes of intracap-
sular conditions such as disc displacement with
reduction or an irregularity in the condylar path.

Measurement Reliability and Validity. Reliability
studies evaluating the presence (or absence) and type
of TMJ sounds have found that scores were good
using trained examiners directly evaluating the TMJ
(kappa = 0.62, palpation method; kappa = 0.61,
stethoscope method).55 Indirect evaluation of the
TMJ has consisted of examiners listening to tape
recordings of no sounds, click/pop, or crepitus
sounds and two studies'®" have reported low inter-
examiner agreements of 49.8% and 14%, respectively.
One factor regarding the lower reliability scores
when listening to tape recordings may be the pres-
ence of background noise on the tape, which may be
interpreted as crepitus.'"” The intraexaminer rating
consistency was found to be fairly high (79%), so the
interpretations of the noise were in good agreement
by the same examiner.!?

Another technique, electronic sonography, has
been introduced to “objectively” record TMJ sounds
and subsequently to characterize the sound based on
duration, amplitude, or spectral characteristics. Pre-
vious reviews have discussed the advantages and lim-
itations of this technique®-22 and have questioned the
validity of the method since skin and hair sounds,
blood flow, respiration, and room sounds contami-
nate the recording. A recent report?® has demon-
strated that sounds recorded from the skin overlying
the TMJ while not moving the mandible contribute
to the spectral frequency.

Interestingly, no study has examined the reliability
or validity of assessing the titaing of TMJ sounds even
though this has been used to describe the reciprocal
click associated with displaced discs with reduction.

Diagnostic Reliability and Validity. Diagnostic reli-
ability depends heavily upon a true measure of TNJ
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sounds as well as a stable phenomenon. It is becom-
ing evident that current techniques used to evaluate
joint sounds, such as palpation or auscultation, can
provide a marginally acceptable assessment. Tem-
poromandibular joint sounds are highly variable from
one assessment to the next in the same individuals
and the descriptions can vary from no joint sounds
to crepitus to clicking.® This variability minimizes the
diagnostic reliability, since different examiners may
detect different sounds from the same patient.

Although diagnostic validity has not been assessed
using standardized examiners, there is evidence in the
literature that any TMJ sound is a questionable indi-
cator of disease. The prevalence of any joint sound
type in the asymptomatic population has been
reported to be 34%!'° and 34.7%.'" These prevalence
estimates would mean that the specificity of the diag-
nostic criteria (joint sounds) would be approximately
0.65 which is well under the >0.95 specificity scores
needed to successfully identify a non-TMD individual.

It may be necessary, therefore, to classify TMJ
sounds into subcategories such as clicking or crepitus
to further refine diagnostic classifications for TMD.
Using these two subclassification as examples, click-
ing would have a sensitivity of 0.43 and a specificity
of 0.76 using the data from Dworkin et al.'® Using
crepitus as a diagnostic criterion, sensitivity would be
0.08 in pain patients and specificity would be 0.92 in
asymptomatic individuals. These low sensitivity val-
ues may be the result of the lack of stability of the
measured joint sounds as discussed above.

The timing of the joint sound in the opening and
closing jaw movements may also serve to subclassify
joint sounds. One such type of joint sound, termed
reciprocal clicking (claimed to be diagnostic for dis-
placed disc with reduction), has been investigated by
studies using arthrography, magnetic resonance
imaging {(MRI), open surgical procedures, and in dis-
sected cadavers to serve as the gold standard (see
review by Widmer?'). The most convincing evidence
that this technique may be useful has come from
sequential cartooning of MR images of the TMJ and
disc made at 5-mm intervals during vertical move-
ments of the jaw.?” Using this technique, there is no
distortion of the joint by introduction of dye (arthrog-
raphy), surgical procedures, or postmortem prepa-
ration {cadavers), and a much closer approximation
of the true dynamics of the disc and condyle can be
observed. Since this is a relatively new technique,
there are no reported measures of diagnostic sensi-
tivity and specificity.

Since the prevalence of joint sounds is similar in
the symptomatic and asymptomatic populations,
using sounds as a criterion for diagnosis may only
serve to decrease the diagnostic validity. Therefore,
it is probably necessary for diagnostic criteria to focus
on other parameters such as presence or absence of
TMJ pain (rather than a nonspecific pain report) to
increase the sensitivity and specificity of a diagnostic
test for intracapsular conditions.

Mandibular Kinesiology. Mandibular range of
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motion studies and movement patterns have been
commonly used by clinicians to investigate dysfunc-
tion of the masticatory sysiem. Restricted maximal
opening and deviations or deflections in the opening
path have been reported as the third sign of the classic
riad of signs representing TMD. Measurement tech-
niques have included simple measurement devices,
such as a millimeter ruler, to sophisticated electronic
devices to record the movement of the mandible
using magnets or photodiode sensors.

Measurement Reliability and Validity. Vertical man-
dibular movements measured by a millimeter ruler
a5 maximum unassisted opening without pain, max-
imum unassisted opening, and maximum assisted
opening all were found to pe highly reliable using
srained examiners with intraclass correlations 0f0.90,
0.96, and 0.98, respectively.®® The reliability of mea-
surements made by untrained examiners was accept-
able but lower (ICC = 0.72, 0.80, 0.92). Similar
correlation coefficients were reported by Goulet and
Clark,’* who used Pearson product correlation coel-
ficients rather than intraclass correlations {(maximum
unassisted opening without pain, r = 0.89; maximum
assisted opening, r = 0.95).

Vertical jaw opening patterns, defined as straight,
corrected deviation or uncorrected deviation, were
measured with only marginally acceptable reliability
(kappa = 0.70).' The low reliability of the vertical
pattern may be partially attributed to the observation
that jaw movement improves with practice and that
the initial examiner may measure a different pattern
than subsequent examiners.*

Horizontal jaw movements such as lateral excur-
sions and protrusion were observed to be marginally
acceptable, with intraclass correlations of 0.70 and
0.68.1% Also, protrusive jaw movement patierns were
much less reliable than the vertical patterns {kappa
= 0.38).

The validity of the measurement technique using a
millimeter ruler has not been addressed, but unless
the ruler is uncalibrated {which is found more com-
monly than is expected), it is accepted that the mea-
sure is an accurate representation of the vertical or
horizontal range of motion. It is important to note
that the measurement points, such as the upper and
lower incisal edges of the right central incisors, must
be stated. These may differ among studies making
comparisons difficult if not impossible.

Measurement reliability and validity for electronic
instrumentation have been discussed in another
review.222’ It is important to emphasize the necessity
of calibrating the instrumentation and verifying that
the output is linear within the field of measure. This
is currently not a part of the protocol supplied with
the instruments by the manufacturers.

Diagnostic Reliability and Validity. Diagnostic reli-
ability of jaw movément parameters has been inves-
tigated in one study? using the parameters specified
by an electronic instrumentation manufacturer to
rate good, fair, or poor chewing patterns. Kappa
indices were computed and ranged from 0.004 to
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0.47, and represented poor to acceptable interex-
aminer agreement.

There is evidence that the diagnostic validity is low
if a standard cutoff value is established for discrimi-
nating diseased and nondiseased individuals and if
sex and age are not taken into account. Mean mea-
sures of maximum unassisted mandibular opening of
asymptomatic individuals have been found to differ
between sexes by 3.5 mm (males = 52.9; fernales =
49,4y and 2.5 mm (males = 47.9; femnales = 45.4).7
Gross and Gale! also reported a significant number
of 80- to 89-year-old individuals who have maximal
openings less than 37 mm (26.4%), suggesting that
range of moticn may vary with age.

Diagnostic validity measures of sensitivity, specific-
ity, and positive predictive value can be calculated
from a study assessing symptomatic and asympto-
matic females.”? In this study, which used less than
45 mmm of maximum vertical opening as the diagnos-

ic measure for diseased, sensitivity (0.79), specificity
(0.71), and PPV (0.23 at a prevalence of 10%) were
lower than ideal. In another study that used less than
35 mm as the diagnostic measure,'® sensitivity (0.22)
and PPV (0.45 at a prevalence of 10%) were again
low, while specificity (0.97) was high.

Jaw movement patterns that deviated more than 4
mm from the midline (measured visually) during ver-
tical opening had a sensitivity of 0.25, specificity of
0.85, and PPV of 0.16 (prevalence = 10%)."” Move-
ment patterns recorded by electronic instrumenta-
tion and defined as diseased according to the
manufacturer’s criteria have even lower sensitivity
(0.57) and specificity (0.40) than visual measures.?22
Other parameters, such as speed of movement, ver-
tical freeway space, anterior/vertical ratio, closure
trajectory, and chewing movements, have been
reviewed elsewhere? and have unacceptable sensi-
tivity and specificity values.

Electromyography. Recording the electrical activ-
ity of the masticatory muscles has been advocated by
many as an ‘‘objective’” measure 1o be used on a rou-
tine basis to discover the resting and maximal activ-
ities of the muscle. Reliability and validity have been
covered in detail elsewhere.?0?2% As a summary, EMG
measurement reliability and validity were found to
be technique dependent (surface vs needle vs fine
wire). Sensitivity and specificity scores were deter-
mined based on the manufacturer’s criteria and did
not support the use of electromyography as a diag-
nostic tool for TMD. Also, EMG differences among
different facial types, age and sex, thickness of sub-
cutaneous fat, and history of bruxism were suggested
as factors that would affect diagnostic validity.

Imaging of the TMJ. Temporomandibular joint
images can be obtained by various techniques, such
as transcranial radiography, tomography, arthrogra-
phy, computerized tomography (CT), MRI, single
photon emission computed tomography (SPECT),
and planar bone scintigraphy. Bone can be visualized
using all these techniques; however, soft tissue struc-
tures such as the TMJ disc requires CT or MRIL The
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technigue of MRI has attracted much attention in
recent years because of its capabilities for producing
an accurate portrayal of soft and hard tissue within
and around the joint without using radiation.

Measurement Reliability and Validity. The MRI and
CT reliability studies for TMJ imaging would need
multiple acquisitions of the same structure using the
same orientations. Although no reliability tests have
been performed and reported, it appears that few
questions have been raised regarding the reproduc-
ibility of the techniques for acquisition of the image.
Evaluation of reliability for determining disc orien-
tation relative to the condyle using the junction of the
posterior band and the bilaminar zone has found a
measurement error of =5 degrees.?

More emphasis has been placed on determining the
validity of measurement using MRI. A few studies
have used anatomic cryosections of autopsy speci-
mens to serve as the “true” structure and evaluated
MR images for disc position, disc configuration, and
bony abnormalities.?!32 Disc orientation was deter-
mined accurately for 73% to 85% of the images; disc
configuration 60% to 77% of the time; and bony
abnormalities in 60% to 100% of the readings.’

Diagnostic Reliability and Validity. There are appar-
ently no published reports evaluating the diagnostic
reliability of various imaging techniques for the TMJ.
This could easily be accomplished by having a num-
ber of examiners blindly evaluate a set of images and
assign diagnoses and then compare their results.

Diagnostic validity of various types of imaging has
been the subject of several studies. One such study
reported that the junction of the posterior band and
the bilaminar zone should be within + 10 degrees of
a line vertical and through the center of the condylar
head to be in the 95th percentile of normal after eval-
uating 50 asymptomatic TMJs.?*® Unfortunately, this
criterion has not been applied to both an asympto-
matic and symiptomatic population for determination
of true positives and true negatives.

Recently, Westesson et al* reported the sensitivity,
specificity, and positive predictive value of both CT
and MRI. When comparing MRI and CT for disc posi-
tion, they found that MRI had an equal sensitivity
(0.86 vs 0.86), higher specificity (0.63 vs 0.50), and
higher positive predictive value (0.67 vs 0.60) using
the prevalence rate of 47% (their actual sample of
patients and nonpatients). However, the prevalence
of clicking in the general population is approximately
25%, thus changing the PPV of MRI to 0.44, which is
less than predicting by chance. For bony evaluation,
computerized tomography was far superior to MRI,
with higher sensitivity (0.75 vs 0.50), higher specificity
(1.00 vs 0.67), and a higher PPV (1.00 vs 0.67), but
again, this PPV was calculated using the prevalence
in their sample rather than prevalence in the popu-
lation. Since the prevalerice of bony abnormalities in
the general population is currently unknown, an
accurate PPV cannot be calculated at this time.

Equally positive findings of high sensitivity and
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specificity for MRI were reported in a study compar-
ing MRI, SPECT bone scintigraphy, and planar scin-
tigraphy. Magnetic resonance imaging was more
sensitive (0.88) compared to SPECT (0.76) or planar
(0.56) scintigraphy for detecting internal derange-
ments.* Diagnostic specificity of these technigues
was reported as 0.50 for MRI, 0.17 for SPECT, and
0.33 for planar. It is interesting to note that the lower
specificities for MRI may be due to the use of arthrog-
raphy as the “gold” standard. The arthrographic pro-
cedure may distort the joint and incorrectly assign an
internal derangement as “normal” while MRI iden-
tifted the joint as a positive diagnosis. This would
increase the number of false positives and thereby
reduce the specificity of the diagnostic technique.
Since arthrographic validation can only be achieved
by some other independent measure of the joint anat-
omy, it is difficult to accept procedures such as
arthrography or direct visualization of the jeint anat-
omy during surgery as the gold standard, since it is
obvious that these procedures can distort the true
anatomy.

Indices for TMD. Reliability of diagnostic testing
for TMD has been presented on a measure by measure
basis, but another approach has been to create an
index that consists of a summary score representing
a group of measurements. Dworkin et als have com-
mented on some of the limitations of composite
scores, including the inability to evaluate subgroups.
Reliability measures using these indices are higher
than the individual reliabilities for each component,
but the meaning of the measure becomes more dif-
ficult to interpret.

Measurement Reliability and Validity. The reliability
of the craniomandibular index, as one example, is
based on a 62-item composite score and has been
reported to have an intraclass correlation of 0.95.1¢
Subindices of the craniomandibular index, such as
the palpation index (ICC = 0.87), had lower reliabil-
ities for each of its sets of measures including
extraoral jaw muscle palpation (ICC = 0.81), neck
muscle palpation (ICC = 0.84), and intraoral muscle
palpation (ICC = 0.58). Similarly, the dysfunctional
index (ICC = 0.84) was composed of mandibular
movement (ICC = 0.88), TMJ noise (ICC = 0.85),
and TMJ palpation (ICC = 0.77). The inclusion of
specific physical signs, such as restricted maximal
opening, and pain reports that are not specific to the
examined structure obscure a focused assessment of
what the index represents.

Diagnostic Reliability and Validity. There are no
reported studies of diagnostic reliability and validity
of the overall craniomandibular index. However,
being composed of diagnostic measures, which were
covered earlier in this paper, the diagnostic validity
of the indices are limited to, at best, the diagnostic
validity of their individual components.

Individual components of the craniomandibular
index were tested as diagnostic criteria for internal
derangements using arthrotomography as a gold stan-
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dard. Sensitivity and specificity levels were reported
for the global diagnosis of ID for a sample of consec-
ative clinic cases presenting for arthrograms.’
Assessing the diagnostic validity of the TMJ Scale was
reported in one study.”” This study reported Pearson
product correlation coefficients that ranged from
0.34 to 0.69 and were assessed as “‘satisfactory” as
valid diagnostic measures. Unfortunately, no mea-
sures of sensitivity, specificity, or positive predictive
values were included in their study, and since there
are no reported numbers of successful or unsuccess-
ful diagnoses by their indices it is not possible to cal-
culate sensitivity or specificity.

Summary and Conclusions

This review has examined the background and
developed the rationale for assessing the reliability
and validity of clinical measurement and diagnosis
for TMD. Formulation of the rationale involved the
determination of acceptable levels of sensitivity, spec-
ificity, and positive predictive values of diagnostic
tests specifically for TMD. This information then
formed the basis for the second part of the review to
assess current techniques used for evaluation of TMD.
Knowledge of the advantages and limitations of cur-
rent assessment techniques can aid in the develop-
ment of research diagnostic criteria for TMD with the
understanding that certain methodologies may be
more reliable and valid than others. For example, tra-
ditional clinical measurements of muscle palpation
and mandibular range of motion can be achieved with
acceptable reliabilities. More important, it appears
that reliabilities may be improved by retraining expe-
rienced examiners. In cases of existing TMJ arthrop-
athy, imaging may help to substantiate clinical
impressions of bony or soft tissue abnormalities but
by itself lacks the ability to discriminate asympto-
matic from symptomatic patients with a high predic-
tive rate. The same conclusion was reached for TMJ
sounds. There is also no apparent added advantage
to using electronic instrumentation to enhance our
clinical measurements and diagnostic abilities, since
these instruments lack the necessary sensitivity and
specificity levels required for acceptable positive pre-
diction of TMD. Finally, composite indices that pro-
vide a general overview of musculoskeletal signs and
symptoms may not isolate specific subpopulations of
patients that are currently classified under the broad
heading of TMD. Recognizing diagnostic subpopula-
tions based on specific signs and symptoms may pro-
vide a starting point for establishing diagnostic
criteria that can be further refined as epidemiologic
data, treatment outcome studies, and other factors
establish the boundaries for these conditions.
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A. Axis I: Clinical TMD Conditions

The strengths and weaknesses of the various exist-
ing classification schemes for TMD have been
reviewed in Part I The aim of the classification pro-
posed in this section is to provide standardized cri-
teria for research purposes, based on the current state
of knowledge concerning TMD. It is important to
emphasize that the classification criteria and assess-
ment methods have been designed to maximize reli-
ability across research settings and to minimize
variability in examination methods and clinical judg-
ment that might influence the classification process.
Thus the classification criteria are proposed for clin-
ical and epidemiologic research purposes. The
strengths and limitations of these criteria for clinical
practice were not considered.

The following aspects of the proposed classification
scheme are designed to increase the standardization
of the research diagnoses:

1. An attempt was made to word each criterion in
unambiguous terms. Words such as “often” or
“seldom” “have been avoided. Phrases such as
“limited opening” have been replaced with spe-
cific measurements, eg, ‘“‘maximum unassisted
opening <35 mm."”

2. Each criterion is tied to a specific set of exami-
nation and/or interview items, which can be found
in the proposed assessment materials (see Part 111
on history, examination, and specifications). For
each examination itemn, detailed specifications are
provided for performing the clinical procedures
used in obtaining the measurement. Using the
specifications provided, it is known that examiners
(either dentists or dental hygienists) can be cali-
brated to acceptable levels of reliability for each
measurement.

3. The criteria have been tested for their logic and
internal consistency by applying them to existing
examination and interview data bases with several
hundred TMD cases and controls. (These analyses
are currently being prepared for publication.) This
exercise has assured us that the criteria can, in
fact, be operationalized, and that they produce
seemingly reasonable prevalence rates, logical
patterns of multiple diagnoses, and nonoverlap of
populations with diagnoses that are proposed as
mutually exclusive. It is of course possibie that
ambiguities or inconsistencies remain despite
these precautions. If any are found by investiga-
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fors using these criteria, the authors would appre-
ciate being informed so that changes can be made
in future versioms. It is essential to recognize that
the validation of these diagnostic criteria (in terms
of causal mechanisims, prognosis, response to
ireatment, internal consistency of objective find-
ings, and other validating criteria) remains to be
assessed through their application in research.
The diagnostic system as proposed is nonhierarchical
and allows for the possibility of multiple diagnoses
for a given subject. Diagnoses are divided into three
groups:
I Mauscle diagnoses
a. Mpyofascial pain
b. Myofascial pain with limited opening
II. Disc displacements
a. Disc displacement with reduction
b. Disc displacement without reduction, with
limited opening
c. Disc displacement without reduction, with-
out limited opening
I11. Arthralgia, arthritis, arthrosis
a. Arthralgia
b. Osteoarthritis of the TMJ
c. Osteoarthrosis of the TMJ

This diagnostic system is not comprehensive; it was
felt that too little data currently exist on the reliability
of criteria and assessment methods for the rarer dis-
orders to develop a comprehensive classification sys-
tem. Rather, the participants agreed that a
standardized classification system for the most com-
mon temporomandibular disorders should be the
priority at this time.

The rules for assigning diagnoses are as follows: A
subject can be assigned at most one muscle (Group
I) diagnosis (either myofascial pain or myofascial
pain with limited range of motion, but not both). In
addition, each joint may be assigned at most one diag-
nosis from Group II and one diagnosis from Group
II1. That is, diagnoses within any given group are
mutually exclusive. This means that, in principle, a
subject can be assigned from zero diagnoses (no diag-
nosable muscle or joint conditions) to five diagnoses
(one muscle diagnosis plus one diagnosis from Group
11 and one from Group III for each joint). In practice,
cases assigned more than three diagnoses are very
rare.

The following sections list criteria for each disor-
der. The item numbers given after each criterion refer
to the examination items (E) and/or history ques-
tionnaire items (Q) used to assess that criterion.

Group I: Muscle Disorders

Muscle disorders include both painful and non-
painful disorders. This classifization deals only with
the most common painful disorders associated with
TMD. In using the classification, the following
uncommon conditions should first be ruled out; mus-
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cle spasm, myositis, and contracture. Criteria for

these disorders are included in an Appendix at the

end of Axis I criteria.

La. Myofascial Pain: Pain of muscle origin,
including a complaint of pain as well as pain
associated with localized areas of tenderness
to palpation in muscle.

1. Report of pain or ache in the jaw, temples,
face, preauricular area, or inside the ear
at rest or during function (Q 3); plus

2. Pain reported by the subject in response
to palpation of three or more of the fol-
lowing 20 muscle sites (right side and left
side count as separate sites for each mus-
cle): posterior temporalis, middle tempor-
alis, anterior temporalis, origin of
masseter, body of masseter, insertion of
masseter, posterior mandibular region,
submandibular region, lateral pterygoid
area, and tendon of the temporalis. At least
one of the sites must be on the same side
as the complaint of pain (E 1, 8, 10).

Lb. Myofascial Pain With Limited Opening: Lim-
ited movement and stiffness of the muscle dur-
ing stretching in the presence of myofascial
pain,

1. Myofascial pain as defined in La; plus

2. Pain-free unassisted mandibular opening
of less than 40 mm (E 4a, 4d); plus

3. Maximum assisted opening (passive
stretch) of 5 or more mm greater than
pain-free unassisted opening (E 4a, 4c, 4d).

Group Ii: Disc Displacements

Il.a. Disc Displacement With Reduction: The disc
is displaced from its position between the con-
dyle and the eminence to an anterior and
medial or lateral position, but reduces on full
opening, usually resulting in a noise. Note that
when this diagnosis is accompanied by pain in
the joint, a diagnosis of arthralgia (I11l.a) or
osteoarthritis (II1.b) must also be assigned.

1. Either:

a. Reciprocal clicking in TMJ (click on
both vertical opening and closing that
occurs at a point at least 5 mm greater
interincisal distance on opening than
on closing and is eliminated on pro-
trusive opening}, reproducible on two
of three consecutive trials (E 5); or

b. Click in TMJ on both vertical range of
motion (either opening or closing),
reproducible on two of three consec-
utive trials, and click during lateral
excursion or protrusion, reproducible
on two of three consecutive trials (E
Sa, 5b, 7).
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il.c.

Disc Displacement Without Reduction, With

Limited Opening: A condition in which the

disc is displaced from normal position between

the condyle and the fossa to an anterior and

medial or lateral position, associated with lim-

ited mandibular opening.

1. History of significant limitation in cpening
(Q 14, both parts); plus

2. Maximum unassisted opening <35 mm (E
45, 4d); plus

3. Passive stretch increases opening by 4 mm
or less over maximum unassisted opening
(E 4b, 4c, 4d); plus

4, Contralateral excursion <7 mm and/or

uncorrected deviation to the ipsilateral

side on opening (E 3, 6a or 6b, 6d); plus

5. Either: (a) absence of joint sounds, or (b)
presence of joint sounds not meeting cri-
teria for disc displacement with reduction
(see ILa) (E 5, 7).

Disc Displacement Without Reduction,

Without Limited Opening: A condition in

which the disc is displaced from its position

between the condyle and the eminence to an
anterior and medial or lateral position, not
associated with limited opening.

1. -History of significant limitation of mandib-
ular opening (Q 14 both parts); plus

2. Maximum unassisted opening >35 mm (B
4b, 4d); plus

3. Passive siretch increases opening by 5 mm
or more over maximum unassisted open-
ing (E 4b, 4c, 4d); plus

4. Contralateral excursion =7 mm (E 6a or
6b, 6d); plus

5. Presence of joint sounds not meeting cri-
teria for disc displacement with reduction
(see IL.a) (E 5, 7).

6. (In those studies that allow imaging, the
following imaging criteria should also be
met. The investigator should report
whether the diagnosis was made with
imaging or on the basis of clinical and his-
tory criteria only.) /maging conducted by
either arthrography or MRI reveals dis-
placement of disc without reduction.

a.  Arthrography: (1) In intercuspal occlu-
sal position, the anterior compart-
ments appear larger and markedly
more filled with contrast medium than
in a normal joint; {2) on opening, sig-
nificant contrast medium is retained
anteriorly.

b. MRI: (1) In intercuspal occlusal posi-
tion, the posterior band of the disc is
located clearly anterior to the 12:00
positié’n, at least at the 11:30 position;
(2) on full opening, the posterior band
remains clearly anterior to the 12:00
position.

Dworkin

Group llI: Arthralgia, Arthritis, Arthrosis

In making diagnoses of disorders in this group,
polyarthridites, acute traumatic injuries, and infec-
tions in the joint should first be ruled out, as described
on page 330.

Il.=a.

ILb.

Iil.c.

Arthralgia: Pain and tenderness in the joint

capsule and/or the synovial lining of the TMJ.

1. Pain in one or both joint sites (lateral pole
and/or posterior attachment) during pal-
pation (E 9); plus

2. One or more of the following self-reports
of pain: pain in the region of the joint, pain
in the joint during maximum unassisted
opening, pain in the joint during assisted
opening, pain in the joint during lateral
excursion (E 2, 4b, 4c, 4d, 6a, 6b).

3. Fora diagnosis of simple arthralgia, coarse
crepitus must be absent (E 5, 7.

Osteoarthritis of the TMJ: Inflammatory con-

dition within the joint that results from a

degenerative condition of the joint structures.

1. Arthralgia (see IIL.a); plus

2. Either a or b (or both):

a. Coarse crepitus in the joint (E 5, 7).

b. Imaging—Tomograms show one or
more of the following: erosion of nor-
mal cortical delineation, sclerosis of
parts or all of the condyle and artic-
ular eminence, flattening of joint sur-
faces, osteophyte formation.

Osteoarthrosis of the TMJ: Degenerative dis-

order of the joint in which joint form and struc-

ture are abnormal.

1. Absence of all signs of arthralgia, ie,
absence of pain in the region of the joint,
and absence of pain in the joint on pal-
pation, during maximum unassisted open-
ing, during maximum unassisted opening,
and on lateral excursions {see IIl.a); plus

2. Either a or b (or both):

a. Coarse crepitus in the joint (E 5, 7).

b. Imaging—Tomograms show one or
more of the following: erosion of nor-
mal cortical delineation, sclerosis of
parts or all of the condyle and artic-
ular eminence, flattening of joint sur-
faces, osteophyte formation.

APPENDIX TO AXIS I: Ruling Out Muscle
and Joint Conditions Prior to Use of RDC
Criteria

1. Muscle Spasm, Myositis, and Contracture.
While diagnostic criteria for muscle spasm, myositis,
and contracture are not precise, the following general
guidelines are offered: muscle spasm is characterized
by continuous muscle contraction; myositis is char-
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acterized by generalized tenderness in a specific mus-
cle associated with known trauma or infection;
contracture is characterized by limited range of
motion with unyielding firmness on passive stretch.
These criteria are less specific than those offered for
the major RDC categories because of the lack of
research on these less common conditions.

i1. Polyarthridites, Acute Traumatic Injury.
Cases with TMJ arthralgia end symptomatic involve-
ment of other joints in the body without evidence of
traumatic causality should be classified by a rheu-
matoiogist with respect to the presence or absence
of a specific polyarthritic condition, such as rheu-
matoid arthritis, juvenile rheuratoid arthritis, crys-
tal-induced joint diseases, Lyme disease, or other
relatively rare systemic conditions affecting joints.
Because of the lack of a well-defined approach to
diagnosis and the limited efficacy of the available
diagnostic tests, different rheumatologists may use dif-
ferent criteria to define the presence or absence of
such polyarthritides. The rheumatologist’s diagnosis

should be regarded as the “gold standard.” Cases with
a diagnostic label of systemic polyarthritic invoive-
ment should not be pooled with any of the subentities
listed under “Other Joint Conditions.” A screening
item for polyarthritides is included as question 16 of
the questionnaire. If either part a or part b of question
16 is answered “yes,” or if both part ¢ and part d of
guestion 16 are answered ‘“‘yes,” the case should be
classified by a rheumatologist with respect to the pres-
ence or absence of systemic arthritic diseases.

Acute cases of traumatic exposure to either the face
or jaw should be examined for possible acute trau-
matic TMJT arthropathy. The clinical picture is char-
acterized by pain and tenderness of the affected ThJ,
limited range of motion due to pain, and lack of or
reduced tooth contacts on the affected side due to
increased intra-articular pressure. This diagnostic
category is not to be included in any of the subentities
listed under “Other Joint Conditions.” A screening
item for acute traumatic arthritis is included as ques-
tion 17 of the questionnaire.

B. Axis II: Pain-Related Disability and Psychological Status

Clinical diagnoses of TMD, as defined by the Axis I
diagnoses in the preceding section, apply criteria
identifying abrnormalities of structure and function of
the muscles of mastication and/or the TMJs, Ciinical
experience and research for a variety of chronic pain
conditions, including TMD, suggest that there is not
a one to one correspondence between the global
severity of a chronic pain condition and the nature
or extent of pathophysiologic change described by a
clinical diagnosis.i-* The assessment of global severity
requires different information than that needed to
make Axis I diagnoses.

From a clinical perspective, specific interventions
not targeting pathophysiology may be used to coniroi
pain, disability, and depression. From a research per-
spective, these phenomena each have unique causes
and consequences in addition to pathophysiologic
bases of the pain condition. For these reasons, the
proposed RDC/TMD employs Axis II to assess and
classify the global severity of the pain condition in
terms of: (1) pain intensity; (2) pain-related disability;
(3) depression; and (4) nounspecific physical symp-
toms. :

The measures incorporated into Axis II were spe-
cifically designed with ease of use in'mind. While the
development of some of these measures depends on
more complex statistical analyses, the measures
themselves are straightforward and brief. For exam-
ple, it is possible to develop a reliable and valid mea-
sure for grading chronic pain dysfunction which
requires only seven iterns and which can be answered

330 Volume 6, Number 4, 1992

by patients using scales very similar to the visual ana-
log scales for grading pain that are in common use
in research and clinical settings.

Criteria for Selecting Axis Il Measures

The following criteria were considered in selecting

assessment methods for Axis 11

{. The methods should have demonsirated reliability
and validity.

2. The methods should provide a clinically mean-
ingful classification of subjects, including the
availability of population norms if possible;

3. The classification of subjects should be based on
simple scoring algorithms not requiring complex
computer scoring.

4. The methods should be brief and suitable for
administration by paper and pencil test, in-person
interview, or telephone interview to meet a broad
range of research needs, including those of both
epidemiologic and clinical research applications.

Dysfunctional Chronic Pain as a Summary
Construct for Pain Intensity and Associated
Disability

The subjective report of pain intensity is widely
accepted as an important facet of the severity of a
pain condition. However, pain intensity alone may
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not discriminate the higher levels of pain severity.
Clinical observation and behavioral theory** both
suggest that activity limitation is at least as important
in discriminating the higher levels of severity of a
chronic pain condition as pain intensity.

In work relevant to assessment of the severity of
chronic pain in terms of pain intensity and pain-
related disability, Turk and Rudy'® have advocated
multiaxial classification of chronic pain. They devel-
oped a taxonomy of chronic pain based on Multidi-
mensional Pain Inventory (MPI) data.” They identified
three pain profiles: adaptive coping, interperscnally
distressed, and dysfunctional chronic pain. Dysfunc-
tional chronic pain is a profile of severe pain, func-
tional disability, psychological impairment, and low
perceived life control. They, and others, have shown
that MPI data are reliable and have concurrent valid-
ity in classifying pain clinic patients as dysfunctional
or not. The assessment method has been shown to
have concurrent validity for several different anatom-
ical pain sites including back pain, headache, and
TMD pain.

Using a different set of items to assess pain dys-
function, but drawing on Turk and Rudy’s concepis
of dysfunctional chronic pain, Von Korff et 2l eval-
uated the validity of grading chronic pain status in a
general population sample. In this research, dysfunc-
tional chronic pain was defined as severe and per-
sistent pain accompanied by seven or more days in
the prior 6 months when the subject was unable to
carry out usual activities because of pain. They found
+hat 2.7% of the population sample and 15.7% of a
sample of persons from the same population seeking
treatment for TMD pain met these criteria for dys-
functional chronic pain. In both samples, dysfunc-
tional chronic pain was associated with psychological
impairment, unfavorable self-assessment of global
health status, and frequent use of health care visits
and pain medications as assessed by computerized
health care data. The predictive validity of the graded
classification of dysfunctional chronic pain was also
assessed among the TMD pain patients.” Among
patients meeting criteria for dysfunctional chronic
pain at baseline, 42.3% also met criteria again 1 year
later. In contrast, 11.8% of patients with severe and
persistent pain at baseline and 5.2% of patients with
recurrent pain at baseline met study criteria for dys-
functional chronic pain 1 year later.

As part of the development of study measures for
the Medical Cutcomes Survey, Sherbourne® evalu-
ated the concurrent validity of a global pain assess-
ment scale whose items were consistent with Turk
and Rudy’s construct of dysfunctional chronic pain.
She reported high internal consistency (alpha =
0.83). The scale was strongly associated (r > 0.50)
with concurrent measures of physical functioning,
physical role limitations, self-rated health status, and
health distress. It was moderately associated (r >
0.30) with concurrent measures of emotional role
limitations, sleep disturbance, cognitive functioning,

psychological distress and well-being, and resistance
to illness.

In primary care samples of back pain, headache,
and TMD pain patients, Von Korff et al! used itern
response theoretic methods to develop a & ef and
simple approach to graded classification of dysfunc-
tional chronic pain. These revised metheds of graded
classification of chronic pain employed items mieas-
uring pain intensity, interference with usual activi-
ties, family and social activities, work activities, and
disability days due to pain. Reliability analyses fora
hierarchical (Gutiman-type) measurement scale sug:-
gested that measures of pain intensity tended to scale
the lower range of global severity, while measures of
pain-related disability scaled the uppsr range of
global severity. Evaluation of concurrent validity
found that this revised graded classification of
chronic pain dysfunction showed a strong and mon-
otonically increasing relationship with unemploy-
ment rate, a pain disability scale score, depression,
unfavorable ratings of healih status, frequent use of
narcotic analgesics in the prior month, and frequent
pain-related doctors visits. Applying the same criteria
for grading chronic pain dysfunction to a population
sample surveyed at baseline and followed up 3 years
later, they found that chronic pain grade ai baseline
strongly predicted chronic pain status at the 3-year
follow-up. It was also significantly associated with
pain disability scale score, depression, and seif-rated
health status at the 3-year follow-up in the population
sample.

These resulis provide strong support for the validity
of Turk and Rudy’s construct of dysfunctional
chronic pain in general population, primary care, and
pain clinic samples.' Availzble data suggest that the
consiruct can be applied to different anatomically
defined pain conditions, that it has concurrent and
predictive validity across several different methods of
assessment, and that measures of chronic pain dys-
function are associated with important psychological
and behavioral correlates of chronic pain assessed by
self-report and by medical records data.

Brief Methods of Assessing Dysfunctional
Chronic Pain

Three alternative approaches to assessment of dys-
functional chronic pain were considered for inclu-
sion in the RDC assessment methods: MPI items
forming a brief screening assessment for dysfunc-
tional chronic pain'?; the Medical Outcomes Survey-
Pain Index (MOS-PI) developed by Sherbourne'; and
the methods of grading chronic pain severity identi-
fied by Von Korff et al.'’ A more detailed considera-
tion of these methods and their relationship to the
underlying concepts of dysfunctional chromnic pain is
presented elsewhere."

Review of these three brief scales indicates many
similarities and some differences. All three ask ques-
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tions about characteristic pain intensity {pain right
now, average pain, and/or worst pain). All three
scales include items concerning pain-related inter-
ference with activities {pain-related activity limitation
days and/or ratings of interference with activities).
The MPI Short Scale and the MOS-PI also include
items concerning psychological Impairments asso-
ciated with pain. The scale for grading chronic pain
severity did not include items about psychological
imnpairment, but it has been shown to strongly predict
depression. !

What are the advantages and disadvantages of each?
The MPI has been used extensively in pain clinic pop-
ulations and provides multidimensional information
about pain status. A researcher using MPI scales in
epidemiologic work would be able to determine the
extent to which cases were as severe as dysfunctional
pain clinic cases. There are also normative data avail-
able for the MPI for TMD patients seen in pain clinics,
but not for primary care and general population sam-
ples. It has not been extensively used in personal or
telephone interview formats. Longer-term prognostic
data for the MPI are not yet reported.

The MOS-PI is part of a larger assessment battery
that assesses a number of aspects of functioning and
well-being. Because it briefly covers a large number
of areas using items that have generally been found
to predict health outcomes and behaviors, the MOS
is becoming widely adopted in health services
research applications. Normative data are available
for general medical patients, but not for general pop-
ulation or pain clinic samples. The MOS-PI has not
been used specifically with TMD pain patients. The
short- or long-term prognostic value of the MOS Pain
Index has not yet been reported.

The scale for grading chronic pain severity has been
evaluated in a large population survey with a 3-year
follow-up and in large samples of primary care pain
patients, including large numbers of TMD pain
patients. It has not yet been evaluated in a pain clinic
population. The prognostic value at 3-year follow-up
has been reported for a general population sample.
Site-specific normative data have been reported for
primary care back pain, headache, and TMD pain
patients. The questions and response scoring were
designed to be suitable for administration as a paper
and pencil questionnaire, by personal interview, or
by telephone interview. The scale could be used as a
continuous measure of global pain severity, but its
intended use is grading the level of pain dysfunction
into ordered categories. The hierarchical criteria for
grading chronic pain status are simple to apply and
easy 1o communicate.

Based on review of this work, the graded classifi-
cation of chronic pain severity was selected as the
basis for assessing pain intensity and associated dis-
ability for the RDC. The seven guestions that com-
prise the scale for grading chronic pain severity in
the RDC History Questionnaire (see Part lII) are Q 7
through 13,
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Methods of Assessing Depression and
Nonspecific Physical Symptoms

A number of self-report approaches to measuring
depression have been shown to be reliable and valid,
including the Center for Epidemiologic Studies
Depression scale (CES-D), the Beck Depression Scale,
the Symptom Checklist 90 (8CL-90), and others.
Research to date has not shown any of the available
depression scales to consistently outperform the
others. Population normative data are available for
the CES-D and for the SCL-90.

The project team observed that a subset of TMD
pain patients experience diffuse, nonspecific physical
symptorms and that this pattern of symptomatology is
an important but poorly understood phenomena. On
the one hand, diffuse, nonspecific physical symptoms
can sometimes be understood as a manifestation of
a specific underlying TMD. On the other hand, man-
dibular pain can sometimes be understood as but one
nonspecific physical symptom among many reported
by a patient.” To permit further study of these issues,
it was agreed that Axis II should include a measure
of nonspecific physical symptoms. Because the SCL-
90 provides both a depression scale and a scale meas-
uring the severity of nonspecific physical symptoms
(the somatization subscale), the project team agreed
that relevant SCL-90 scales's should be used as part
of the Axis I assessment.

The term somatization is not incorporated in the
RDC. Somatization refers to preoccupation with phys-
ical symptoms disproportionate to actual physical dis-
turbance.'® The SCL-90 somatization scale measures
the number and severity of nonspecific physical
symptoms without identifying the underlying cause
of the symptoms. Since diffuse nonspecific physical
symptoms may be associated with an underlying dis-
ease, the effects of a pain condition per se, and/or
psychological distress, it was felt that use of the term
somatization was not accurate within the context of
the RDC. The SCL-90 somatization scale is included
to facilitate assessment of how persons with and with-
out diffuse physical symptoms differ in terms of Axis
I'TMD status, psychological status, response to TMD
pain, and disability.

SCL scale items appear in the RDC History Ques-
tionnaire Q 20 as follows: Depression and Vegetative
Symptom Scale—b,e,h,ik,|,m,n,v,y,cc,dd,ee; “Addi-
tional items” (these are added to the depression
scale)—f,g,q,2,aa,bb,{f; Somatization Scale {nonspe-
cific physical symptoms)—a*,c,d*,i*,0*,p* fa,w,x.
(Items with an asterisk are dropped when scoring the
“nonpain” nonspecific physical symptom scale.)

Jaw Disability Checklist

It was decided that a brief checklist was needed to
assess the extent to which TMD interferes with activ-
ities specifically related to mandibular function (eg,

Material may be protected by copyright law (Title 17, U.S. Code)

i

chewing
of this iz
items us
this che
ability

What &
preven

Chewiy
Drinkin
Exercis
Eating
Eating
Smiling
Sexual
Cleani
Yawnis
Swatllo
Talking
Having

Assess

For ¢
were a
patient
1. A s

pair
2. The
R4
3. Ajz
mo

Classt

Usin
ing cla
Pain !
Pain &

Grad
Grac
Grac
Grac
Grag

Depre
Symp
Nor:
Mod
nori
Seve

nori
Limit{
No




Dworkin
chewing). Because of the potential clinical relevance ! ] . L.
of this information, a checklist was constructed from Axis 1l Scoring Criteria
iterns used by investigators on the project team. While Scoring Criteria for Grading Chronic Pain Severity
uring this checklist is easy to administer and score, its reli- — — .
valid, ) ability and validity have not yet been evaluated. Characteristic Pain Intensity is 2 0 to 100 score derived
dies / from Questions 7 through %
:1 - Mean [Pain Right Now, Worst Pain, Average Pain] X
ycaie, i 10
hers. /’ o . o ot s
lable Jaw Disability Checklist %ls’?;);él‘rjyggc%r.e is 0 to 100 score derived from Questions
1 the i What activities does your present jaw problem Mean [Daily Activities, Social Activities, Work Activi-
e for : prevent or limit you from doing? ties] X 10
No Yes Disability Points: Add the indicated points for Disability
TMD - Days {Question 10) and for Disability Score.
) Chewing 0 1
ysical Drinking 0 1 o .
sgy is Exercising 0 1 Disability Points
a. On Eating hard foods 0 1 o i i _
. i Eating soft foods o 1 Disability Days {0-180) Disability Score (0-100)
on of Smiling/laughing 0 1 0-6 Days 0 Points 0-29 0O Poinis
o Sexual activity 0 1 7-14 Days 1 Point 30-49 1 Point
an- ! Cleaning teeth or face 0 1 15-30 Days 2 Points 50-69 2 Points
tone i Yawning 0 ! 31+ Days 3 Points 70+ 3 Points
orted ¢ Swallowing 0 1
sues { Talking 0 1
’ L Having your usual facial appearance 0 1 Classification
asure ~
SCL- ; Grade O No TMD pain in prior 6 months
neas- : seahili
Low Disability
toms Assessment Methods Grade | Characteristic Pain Intensity <
sreed Low Intensity 50, and less than 3 Disability
. part § For the reasons described, the following methods . Points S _
i were adopted for use in assessing the status of TMD Grade Il Characteristic Pain Intensity =
. R High Intensity 50, and less than 3 Disability
n the patients on Axis II: Points
phys- 1. A seven-itern questionnaire for grading chronic . N
| dis- ain severity !! High Disability
) ) pe y , . Grade il 3 to 4 Disability Points, regard-
sures 2. The depression, vegetative symptom (additional Moderately Limiting  less of Characteristic Pain In-
sical items) and somatization subscales of the SCL-90- tensity
:ause ‘ R developed by Derogatis'> and others Grade IV 5 to 6 Disability Points regard-
sical ¢ 3. A jaw disability checklist based on items com- Severely Limiting less of Characteristic Pain In-
g dis- monly used in clinical TMD research tensity
id/or :
term . L. Scoring the SCL-90-R Scales (as modified)
xt of Classification Criteria
; Use the raw mean scale score, which is computed by
uded i .
with | Usine the assessment d ‘bed ab the foll adding up the item score for all items answered and di-
with- f . ngt SSeSS nt described apove, the Iollow: viding by the number of items answered. If less than two
- Axis ! ing classifications are proposed: thirds of the items are answered, set the scale score to
TMD . Pain Intensity and Disability (Graded Chronic missing.
Pain Severity):
ues- .. i P
Jues Grade 0 No TMD pain in the prior 6 months Classification
ative Grade1 Low Disability—Low Intensity Pain
Addi- i rade W DIsabL Ity -0 % - Normal Moderate Severe
ssion ; Grade I Low Disability—High Intensity Pain
1spe- Grade ITI High Disability—Moderately Limiting Depression (includ-
' Grade IV High Disability—Severely Limiting ing vegetative
WX ) . symptoms) <0.535 0.535t0 <1.105 1.105+
g the Depression (SCL-90-R Depression and Vegetative Nonspecific Physical
) Symptom Scales): Symptoms (pain
Normal iems included)  <0.500 0.500 to <1.000 1.000-+
: : Nonspecific Physical
i Moderate (Above 70th percentile on population Symptoms (pain
| norms) . items excluded)  <0.428 0.428 to «<0.857 0.857+
; Severe (Above 90th percentile on population
=d to { norms)
\ctiv- Limitations Related to Mandibular Functioning:
(eg, No classification is proposed at this time.
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Addendum:
Standard Scores (Age-Sex Adjusted)
for the Depression and Nonspecific Symptom
Scales

For certain purposes, it is useful to report a standardized
score adjusted for age and sex. A standard score de-
scribes how far a subject is from the population mean in
standard deviation units. For example, a score of 0.00 is
at the population mean while —1.0 is one SD below the
mean. By standardizing within age-sex group, the scores
are also adjusted for age and sex differences.

Age-sex group Scale Mean SD
Males 18-24 Depression* 0.4279  0.4089
Physical symptoms  0.4167  0.3313
* including pain
Physical symptoms  0.2957  0.3170
excluding pain
Females 18-24  Depression* 0.6056 0.4974
Physical symptoms  0.5310  0.4037
including pain
Physical symptoms  0.3413  0.3879

excluding pain

Males 25-44 Depression* 0.4020 0.4391
Physical symptoms  0.3760  0.3953
including pain
Physical symptoms ~ 0.2551  0.4099
excluding pain

Females 25-44  Depression* 0.5441  0.4789
Physical symptoms  0.4611  0.4225
including pain
Physical symptomns  0.3220  0.4305
excluding pain

Males 45-64 Depression* 0.2898 0.3689
Physical symptoms  0.3898 0.3913
including pain
Physical symptoms  0.2814  0.4129
excluding pain

Fernales 45-64  Depression* 0.4078 0.4429
Physical symptoms  0.4493  0.4709
including pain
Physical symptoms  0.3877  0.5013
excluding pain

Males 65-74 Depression* 0.1572  0.2035
Physical symptoms  0.4120 0.3986
including pain
Physical symptoms  0.3526  0.3980
excluding pain

Females 65-74  Depression* 0.2273  0.2454
Physical symptoms  0.3729  0.3645
including pain
Physical symptoms  0.3328  0.3730

excluding pain

*The depression scale includes 13 depression scale items and 7
additional items

1%
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Pl

Examination and History Data Collection

History Questionnaire/Specifications for TMD Examinations/Examination Forms

Editor;

Charles G. Widmer, DDS, MS

Associate Professor

Department of Oral and Maxillofacial
Surgery

University of Florida

Gainesville, Florida

Major Contributors:
Kimberly H. Huggins, RDH, BS
James Fricton, DDS, MS

For their use, the RDC/TMD depend on gathering
history and physical examination data using the ques-
tionnaires, examination forms, and examination
specifications provided in this section. Furthermore,
it is critical that clinical examiners gathering data for
RDC/TMD be calibrated to acceptable levels of inter-
examiner reliability. Dworkin et al have developed
guidelines and procedures (see Part 1B for specific
references!®1s) that allow examiners to achieve

acceptable levels of interexaminer reliability through
use of the examination specifications, questionnaire,
and examination forms that follow. A data entry form
has also been provided for concise summation of
dermographics, patient characteristics, RDC/TMD
Axis T diagnosis, and Axis 1I profile. For ease of use,
the questionnaire and examination forms as welil as
the examination specifications and the data entry
form have been reproduced on separate pages.

Journal of Craniomandibular Disorders: Facial & Oral Pain 335

Material may be protected by copyright law (Title 17, U.S. Code)




ID#

Date: —/ [/ ___

History Questionnaire

Please read each question and respond accordingly. For

each of the questions below, circle only one response.

1. Would you say your health in gen- Excellent...... i
eral is excellent, very good, good, Very good..... 2
fair, or poor?

2. Would you say your ora! health in Excellent...... 1
general is excellent, very good, Very good.....2
good, fair, or poor? Good v 3

3. Have you had pain in the face, jaw,
temple, in front of the ear, or in the
ear in the past month?

[If no pain in the past month SKIP to question 14]

If Yes,

4.a. How many years ago did your facial — __ years
pain begin for the first time?
[If one year ago or more SKIP to question 5]
[1f less than one year ago, code 00]

4b. How many months ago did your _____ months
facial pain begin for the first time?

S. Is your facial pain persistent, recur- Persistent...... 1
rent, or was it only a one-time prob- Recurrent..... 2
lem? One-Time...... 3

6. Have you ever gone to a physician, No ... 1

dentist, chiropractor, or other health Yes, in the

professional for facial ache or pain? last 6
months.......... 2
Yes, more than
6 months

7. How would you rate your facial pain ona 0 to 10 scale
at the present time, that is right now, where 0 is “no
pain” and 10 is “pain as bad as could be’”?

Pain as bad

No pain as could be

o i 2 3 4 5 6 7 8 9 10

8. In the past six months, how intense was your worst

pain, rated on a 0 to 10 scale where 0 is ‘no pain”
and 10 is “pain as bad as could be"?

Pain as bad

No pain as could be

0 1 2 3 4 5 6 7 8 9 10

9. In the past six months, on the average, how intense

was your pain rated on a 0 to 10 scale where 0 is “no
pain” and 10 is “pain as bad as could be”? [That is,
your usual pain at times you were experiencing pain).

Pain as bad
No pain ‘ as could be
] 1 2 3 4 5 6 7 8 9 10

10.  About how many days in the last 6
months have you been kept from Days
your usual activities (work, school,
or housework) because of facial
pain?

336 Volume 6, Number 4, 1992

11.

12,

13.

14.a.

14.b.

15.a.

16.a.

16.b.

In the past 6 months, how much has facial pain inter-
fered with your daily activities rated on a 0 to 10 scale
where 0 is “no interference” and 10 is “‘unable to
carry on any activities”’?
Unable to

carry on any
No interference activities
] 1 2 3 4 5 6 7 8 9 it

In the past 6 months, how much has facial pain
changed your ability to take part in recreational,
social and family activities where 0 is “no change”
and 10 is “extreme change’?

Extreme
No change change
0 i 2 3 4 5 6 7 8 9 10

In the past 6 months, how much has facial pain
changed your ability to work {including housework)
where 0 is “no change” and 10 is “‘extreme change’?

Extreme
No change change
0 1 2 3 4 5 6 7 8 9 10
Have you ever had your jaw lock or No.........c.... 0
catch so that it won’t open all the Yes.............. 1

way?
[if no problem opening all the way SKIP to question
15]

If Yes,

Was this limitation in jaw opening No............ 0
severe enough to interfere with your Yes.............. 1
ability to eat?

Does your jaw click or pop whenyou No ... 0
open or close your mouth or when Yes........... 1
chewing?

Does your jaw make a grating or
grinding noise when it opens and
closes or when chewing?

Have you been told, or do you
notice, that you grind your teeth or
clench your jaw while sleeping at
night?

During the day, do you grind your
teeth or clench your jaw?

Does your jaw ache or feel stiff when 1
you wake up in the morning?

Do you have noises or ringing in
your ears?

Does your bite feel uncomfortableor No.....ocveenee 0
unusual? Yes oo 1
Do you have rheumatoid arthritis, No.......c....... 0
lupus, or any other systemic arthritic Yes.............. 1
disease?

Do you know of anyone in your fam- No............. 0
ily who has had any of these dis- Yes............. 1
cases?
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1sework)
:hange’’?
Extreme
change
9 10

16.c.

16.d.

17.a.

19.

20.

Have you had or do you have any No

swollen or painful joint(s} other than Yes

the joints close to your ears (TM1I)?

[If no swollen or painful joints, SKIP to question

17.a.]

1f Yes,

Is this a persistent pain that you have No

had for at least one year?

Yes

Have you had a recent injury to your No
Yes.onneens 1

[If no recent injuries SKIP to question 18]

face or jaw?

~ If Yes,
i7.b.

Did you have jaw pain before the No

injury?

During the last 6 months have you No

had a problem with headaches or

migraines?

................. 0
YeS uumemmmrinnnns 1
................. 0
YES veremrrenerenns 1

What activities does your present
jaw problem prevent or limit you

from doing?
a. Chewing

b. Drinking
¢. Exercising
d. Eating hard foods

e. Eating soft foods

[az)

Smiling/laughing
g. Sexual activity

h. Cleaning teeth or face

—

Yawning
j. Swallowing

k. Talking

1. Having your usual facial appear-

ance

1n the last month, how much have you been distressed

by
Not
at all
a. Headaches 0
b. Loss of sexual 0
interest or
pleasure
¢. Faintness or dizz 0
ziness
d. Pains in the 0
heart or chest
e. Feeling low in 0
energy or
slowed ‘down
£ Thoughis of 0

death or dying
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bit
i
1

A litile Moder-

ately
2
2

Quite Ex-

a bit tremely
3 4
3 4
3 4
3 4
3 4
3 4

21.

B0

k.
L
m.

aa.

bb.

CccC.

dd.

eec.,

ff.

How good a job do you feel you are Excellent

Poor appetite
Crying easily
Blaming your-
self for things
Pains in the
lower back
Feeling lonely
Feeling blue
Worrying too
much about
things
Feeling no
interest in
things
Nausea or upset
stomach
Soreness of
your muscles
Trouble falling
asleep
Trouble getting
your breath
Hot or cold
spells
Numbness or
tingling in
parts of your
body
A lump in your
throat
Feeling hopeless
about the
future
Feeling weak in
parts of your
body
Heavy feelings
in your arms
or legs
Thoughts of
ending your
life
Overeating
Awakening in
the early
morning
Sleep that is
restless or dis-
turbed
Feeling every-
thing is an
effort
Feelings of
worthlessness
Feeling of being
caught or
trapped
Feelings of guilt

Not
at all
0
0
0

0

A littie Moder-

bit
1
1
1

[y

1

ately  a bit
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3

Quite

Ex-
tremely

4

4

4

N

N

doing in taking care of your health Very good..... 2
overall?

Good.....
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22.  How good a job do you feel you are Excellent...... [1f Yes SKIP to question 297
doing in taking care of your cral Very good.....2
health? Good 1If No,
Fair ... 28b. Even though you did not work dur- Yes................ 1
. PoOT s 5 ing the past 2 weeks, did you havea No ..o, 2
23.  When were you born? Month ___Day __ Year —_ job or business?
24, Are you male or female? [If Yes SKIP t0 question 297
25. Which of the foliowing groups best represent your If No,
race? 28c. Were you looking for work or on lay- Yes, looking
Aleut, Eskimo or White...ocovvniiinrirene 4 off from a job during those 2 weeks? for work .......
American Indian........... 1 Yes, layofl..... 2
Astan or Other...coovvvvvnniieennne. 5 Yes, both on
Pacific Islander ............. 2 layoff and look-
Black .o, 3 ing for work. 3
(please specify) NO o, 4
26.  Are any of these groups your national origin or 29.  What is your marital status? Married—
ancesiry? spouse in
Puerto Rican. ... 1 Chicano....c.vceene 5 household..... 1
Cuban. e, 2 Other Latin American... 6 Married—
Mexican/Mexicano........ 3 Other Spanish................ 7 spouse not in
Mexican American........ 4 None of the above......... 8 household..... 2
27. Whai is the highest grade or year of regular school Widowed '''''' 3
that you have completed? Divorced....... 4
Never attended or 00 Separaied ..... 5
Kindergarten NeveT
ElementarySchool: 1 2 3 4 5 6 7 8 Married........ 6
High School: 9 10 11 12 30.  Which of the following best represents your total com-
College: 13 14 15 16 17 18+ bined household income during the past 12 months?
28a. During the past 2 weeks, did you Yes............. i ——30-$14,999 ____$25,000- ___$50,000 or
work at a job or business not count- NO......ccevnnen. 2 $34,999 more
ing work around the house (inciude —— $15,000-  ___ $35,000-
unpaid work in the family farm/busi- $24,999 $49,999
ness)? 31. What is your 5-digitzipcode? __ ___
History Questionnaire
Question by Question Distribution
Physical Other factors
Q Axis 1 Axis 11 Demographics characieristics of interest
1 X
2 X
3 X
4 X
5 X
6
7-13 X
(grading chronic pain)
14 X
15 efg a,b,c,d
16 X
17 X
18 ‘ X
19 X
(jaw disability items)
20 N X
21 X
22 X
23-31 X
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Specifications for TMD Examinations

A. Genersl Directions for Examination

1.

All questionnaire and examination items need to be
completed unless the subject refuses or is unable to
cooperate. In this case, write “SR’ {subject refuses)
in large block letters adjacent to the examination
item and note why the subject refuses or cannot do
item.

All measuremenis will be conducted with the jaw
muscles in a passive state, unless the examination
specifies otherwise. The joints and mauscles should
not receive additional weight or pressure al any
time.

All miilimeter recordings wili be done as single or
double digits. If a double-digit reading 1s only one
digit, precede with a iead zero. If a measurement is
between two millimeter markings, record the lesser
value.

Subjects will sit in chairs at approximately a 90-
degree angle to the examiner.

Examiners will wear gloves at all times.

Subjects with replacement prostheses will be exam-
ined with the prostheses in their mouth except if it
is necessary to remove these for observing the
mucosa and gingiva and performing intraoral pal-
pations. Bite plates and other appliances that do not
replace teeth are to be removed for the examination.
Ifthe subjecthas a beard, a neck brace, or any other
potential physical barrier that may interfere with
muscle or TMJ palpation, indicate this.

Conduct the examination procedures in the order
on the form and reccrd all measurements in the
appropriate places on the specified form.

Ttemns 4.d, Vertical incisal overlap, and 6.¢, Midline
deviation, are included so corrections to measure-
ments in items 4 and 6, respectively, can be done
to determine actual values of openings and excur-
sions. For items 4.a through 4.c, the amount of ver-
tical incisor overlap (4.d) should be added to each
of these measurements to determine the actual
amount of opening, For itemns 6.a and 6.b, if midline
deviation (6.d) is greater than 0, this measurement
should be added to one side of the lateral excursion
and subtracied from the other side.

For example: 1f a subject has a 2-mm deviation to
the right, then subiract 2 mm from the value given
to the right lateral excursion and add 2 mm to the
value given to the left lateral excursion.

Note: Because the research diagnostic criteria require
self-report of pain location, (examination items 1 and 2)
verified by the examiner, these items have been moved
from the questionnaire tc the examination. This will
allow the examiner the opportunity to reliably confirm
the type and location of pain.

B. Examination

1.

2.

Circle the appropriate answer. If the subject indi-
cates midline pain score as “Both.”

Circle the appropriate answer. If it is unclear to the
examiner whether the subject is indicating a joint
or muscle, press on the area as lightly as possible
1o correctly identify the anatomic site. For example,
if the subject indicates pain in the joint, but the
examiner identifies the location as muscle, the
examiner’s fAndings are those which are recorded.

Opening Pattern. General Instruction: Ask the sub-
ject to position the mandible in a comfortable posi-
tion. {“Place your mouth in a comfortable positicn
with your teeth lightly touching.”) Place your thumb
under the subject’s lower lip so that the lip reveals
the lower teeth. This will facilitate observing mid-
line deviation. Ask the subject to open the mouth as
wide as possible, even if he/she feels pain {“I'd like
you to open your mouth as wide as you can, even
if it's a little painful.”) If the degree of deviation is
unclear, then use a millimeter ruler held vertically
between the maxillary and mandibular incisor
embrasures (or mark mandibular incisor if midlines
do not match) as a guide. Ask the subject to open
three times. If the subject exhibits more than one
opening pattern, then ask the subject to repeat the
three openings and score according to the following
criteria (note: only opening pattern is assessed):

a.  Straight. If there is no perceptible deviation
upon opening.

b. Laterial Deviation to Right or Left. For devia-
tions that are visually perceptible to one side
at maximum opening, deierminz which side of
the subject’s face the deviation goes toward and
record accordingly.

c.  Corrected Deviation (“S” Deviation). The sub-
ject exhibits a perceptible deviation 10 the right
or left but corrects to the midline before or
upon reaching the maximum unassisted man-
dibular opening.

d.  Other. The subject exhibits jerky opening (not
stmooth or continuous) or has an opening other
than those provided; indicate this and the type
of deviation. If the subject has more than one
opening pattern, use this category and write
“more than one.”

Vertical Rarige of Motion of Mandible. 1f the subject

is wearing a denture or partial and it is loose, com-

press it against the ridge for all opening measure-
ments.

a. Unassisted (Mandibular) Opening fithout Pain
i Obtaining Measurement. Ask the subject to

place the mandible in a comfortable posi-
tion. {“Place your mouthina comfortable
position.”) Ask the subject to open the
mouth as far as possible (unassisted), with-
out feeling any pain. {“1 would like you to
open as wide as you can without feeling
any pain.”’) Place the edge of the miili-
meter ruler at the incisal edge of the max-
illary central incisor that is the most
vertically oriented and measure vertically
to the labioincisal edge of the opposing
mandibular incisor; record this measure-
ment. Indicate on the form which maxil-
lary incisor was chosen. If the subject did
not open at least 30 mm, to insure under-
standing, repeat the opening. 1f the second
opening still does not produce more than
a 30-mm opening, record the measure-
ment.

b, Maxirum Unassisted (Mandibular) Opening
i.  Obtaining Measurement. Ask the subject to

place the mandible ina comfortable posi-
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tion. (“Place your mouth in a comfortable
position.”) Then ask the subject to open
the mouth as wide as possible, even if he/
she feels pain. ("I would like you to open
your mouth as wide as you can, even if it’s
a little uncomfortable.”) Place the edge of
the millimeter ruler at the incisal edge of
the maxillary central incisor that is the
most vertically oriented and measure ver-
tically to the labioincisal edge of the
opposing mandibular incisor; record this
measurement.

ii.  Pain. Ask the subject if he/she felt pain on
maximum unassisted opening. (“When
you opened this time, did you have any
pain?”’) Record whether or not they had
pain, and the location. The location is
scored in two ways: by left and/or right
side and specifically whether or not the
pain is in the joint. Two entries are
required for items 4.b and 4.c to assess
pain: record side of pain as “None” (0),
“Right” (1), “Left” (2), or “Both” (3). Also
record if pain in the joint is “Present” (1)
or “Absent” (0). If the subject had no pain,
circle “NA” (9) for location. If he/she indi-
cates pressure or tightness, score as
“None.”

c.  Maximum Assisted (Mandibularj Opening
i.  Obtaining Measurement. Ask the subject to

place the mandible in a comfortable posi-
tion. (‘‘Place your mouth in a comfortable
position.”) Ask the subject to open the
mouth as wide as possible, even if he/she
feels pain. (““1 would like you to open your
mouth as wide as you can, even if it's a
little uncomfortable.”) After the subject
has opened this wide, place your thumb
on the subject’s maxillary central incisors,
and cross your index finger over to the
subject’s mandibular central incisors.
From this position you will gain the lever-
age necessary to force the subject’s mouth
open wider. Use moderate pressure, but
do not forcefully open the mouth wider.
{1 am checking to see if I can push your
mouth open a little further and I will stop
if you raise your hand.”) Measure verti-
cally from the labioincisal edge of the
same maxillary central incisor as before
to the labioincisal edge of the mandibular
incisor with the millimeter ruler; record
the measurement.

ii.  Pain. Record whether or not the subject
felt pain and the location. {“Did you feel
any pain when I tried to open your mouth
wider with my fingers?’") Score pain loca-
tions as in maximum unassisted opening.
1f they indicated feeling pressure or tight-
ness, score as ‘“‘None.”

d. Vertical Incisal Overlap. Ask the patient to
close the teeth compleiely together. With a pen
or fingernail, mark the line where the incisal
edge of the same maxillary central incisor used
before for measurements overlaps the mandib-
ular incisor. Measure the distance from the
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mandibular incisal edge to the marked line and

record the measurement.

TMJ] Sounds on Palpation for Vertical Range of
Motion.

General Instructions: Subjects will indicate the pres-
ence or absence of sounds; if present, the examiners
will score the type of sound observed. Place the left
index finger over the subject’s right TMJ and the
right index finger over the subject’s left TMJ (preaur-
icular area). The pad of the right finger is placed
anterior to the tragus of the ear. Ask the subject to
slowly open as wide as possible, even if it causes
pain. Each closure should bring the teeth com-
pletely together in maximum intercuspation. Ask
the subject: “While I have my fingers over your joint,
1 would like you to slowly open as wide as you can
and then slowly close until your teeth are com-
pletely together.” Ask the subject to open and close
three times. Record the action/sound that the join:
produces on opening or closing as detected by pai-
pation and as defined below.

a. Definition of Sounds

0 = None.

1 = Click. A distinct sound, of brief and very
limited duration, with a clear beginning
and end, which usually sounds like a2
“click.” Circle this item only if the click
is reproducible on two of three openings/
closings.

2 = Coarse Crepitus. A sound that is continu-
ous, over a longer period of jaw move-
ment. It is not brief like a click or pop; the
sound may make overlapping continuous
noises. This sound is not muffled; it is the
noise of bone grinding against bone, or
like a stone grinding against another
stone.

3 = Fine Crepitus. A fine grating sound that is
continuous over a longer period of jaw
movement on opening or closing. {t is not
brief like a click; the sound may make
overlapping continuous sounds. It may be
described as a rubbing or crackling sound
on a rough surface.

b.  Scoring of Clicking Sounds. While many of the

following types of sounds are not pertinent to

specific diagnostic criteria, this exhaustive list

of definitions is provided to better delineate
how the sound types required to meet RDC may
differ from other sounds.

i.  Reproducible Opening Click. If upon open-
ing and closing from maximum intercus-
pation, a click is noted on two of three
opening movements, record as positive for
opening click.

ii. Reproducible Closing Click. A click pre-
sent on two of three closing mandibular
movements.

ili. Reproducible Recivrocal Click.

This sound is determined by the milli-
meter measurement of opening and clos-
ing clicks and the elimination of both
clicks when the subject opens and closes
from a protruded position. With the mil-
limeter ruler, measure the interincisal dis-
tance at which the first opening and
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closing clicks are heard. Measure from
labioincisal emnbrasure of the maxillary
central identified in 4 to the labioincisal
embrasure of the opposing mandibular

“ineisor. If the clicking ceases and therefore

is not measurable, leave the — —'s
unfilled. (Computer analyses wiil then indi-
cate this is not a reciprocal click; even
though a click had been present, it did not
continue to be present.) Assess elimination
of clicks on protrusive opening by asking
the subject first to maximally protrude.
Next ask the subject to open and close
from this protruded jaw position. The
opening and closing click will normally be

_eliminated. Circle “Yes” (1) if the click

can be eliminated if the jaw is opened and
closed in a protruded or more anterior jaw
position. If the click is not eliminated, cir-
cle “No” (0). If the subject lacks either a
reproducible opening click or a reproduc-
ible closing click, circle “NA” (9).

Non-reproducible Click (Do Not Score). A
nonreproducible click is present if the
sound is only demonstrated periodically
during opening or closing; it cannot be
reproduced on at least two of three full
mandibular movements. More than one
sound can be circled overall for Opening
(a) and Closing (b). If None (0}, is circled,
no other responses can be circled.

Mandibular Excursive Movements

Right Lateral Excursion

i.

ii.

Obtaining Measurement. Ask subject to
open slightly and move the mandible as
far as possible to the right, even if it is
uncomfortable. If necessary, repeat the
movement. (Example: “Move your jaw as
far as possible toward the right, even if it
is uncomfortable, and move your jaw back
+0 its normal position. Move your jaw back
toward the right again.”) With the teeth
slightly separated, use a millimeter ruler
to measure from the labioincisal embra-
surc between the maxillary central inci-
sots to the labioincisal embrasure of the
mandibular incisors; record this measure-
ment.

Puin. Ask the subject if he/she had pain.
Record whether or not the subject feit
pain and the location. The location is
scored in two ways: by left and/or right
side and specifically whether or not the
pain is in the joint. Two eniries are
required for items 6.a through 6.c to assess
pain: record side of pain as “None” (0,
“Right” (1), “Left” (2), or “Both” (3). Also
record if pain in the joint is “Present” (1)
or “Absent” (0). If the subject had no pain,
circle “NA” {9). (“Did you feel any pain
when you moved to the side?”) If the sub-
ject indicated feeling pressure or tight-
ne%s, score as ‘‘None.”

Left Lateral Excursion

i

Obtaining Measurement. Ask the subject io
move the mandible as far as possible to

the other side (left). (I would like you to
now move your jaw as far as possible
toward the other side and back to its nor-
mal position.”) Record this measurement
in the same manner as right excursion.
Pain. Ask the subject if he/she had pain.
Record whether or not the subject feit
pain and the location. ("Did you feel any
pain when you moved to the side?’”’) Score
pain locations as in right lateral excursion.
1f the subject indicated feeling pressure or
tightness, score as “None.”

c. Protrusion

i

Obtaining Measurement. Ask the subject to
open slightly and protrude the mandible.
(““Slide your jaw straight out in front ofyou
as far as you can, even if it is uncomfort-
able.”) If the subject has a deep overbite,
ask him/her to open wider so he/she can
protrude without getting interference
from the maxillary incisors.

Pain. Ask the subject if he/she had pain.
Record whether or not the subject felt
pain and the location. {“Did you feel any
pain when you moved your jaw forward?”’)
Score pain locations as in right lateral
excursion. If the subject indicated feeling
pressure or tightness, score as “None.”

d.  Midline Deviation. 1f the incisal embrasures of
the maxillary and mandibular incisors do not
line up vertically, determine the horizontal dif-
ference between the two while the subject is
biting together. Measure in millimeters how far
the mandibular embrasure is from the maxil-
lary embrasure and on which side of the subject
the mandibular embrasure is located. If the
midline deviation is less than 1 mm, or there
is no deviation, enter '00.”

TMJ Sounds on Palpation for Lateral Excursions ard

Protrusion.

Ask the subject to move to the right, to the left, and

protrude {see 6).

a.  Definition of Sounds. Refer to item 3.

b.  Scoring of Clicking Sounds.

1.

Reproducible Laterotrusive or Protrusive
Click. Occurs when the TMJ displays a
click with two of three lateral movements
or protrusion of the mandible respec-
tively.

Nonreproducible Laterotrusive or Protru-
sive Click. A nonreproducible click is pre-
sent if the click is only demonstrated
periodically during laterotrusion move-
ments or protrusion but cannot be repro-
duced on at least two of three movements.
Do not score.

C. General Instruction for Muscle and Joint Palpation
for Tenderness

Examining the muscles and joint capsules for ten-
derness requires that you press on a specific site
using the fingertips of the index and third fingers or
the spade-like pad of the distal phalanx of the index
finger only with standardized pressure, as follows:
palpations will be done with 2 ibs of pressure for

1.
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extraoral muscles, 1 Ib of pressure on the joints and
intraoral muscles. Palpate the muscles while using
the opposite hand to brace the head to provide sta-
bility. The subiect’s mandible should be in a resting
position, without the teeth touching. Palpate while
muscles are in a passive state. As needed, have the
subject lightly clench and relax to identify and to
insure palpation of the correct muscle site. (“I'm
going to press on some muscles. I would like you
to clench your teeth together gently and then relax
and have your teeth slightly apart from each other.”)
First locate the site of palpation using the landmarks
described and then press. Because the site of max-
imum tenderness may vary from subject to subject
and is localized, it is important to press in multiple
areas in the region specified to determine if tender-
ness exists. Before beginning the palpations, say: “In
the next part of the exam, we’d like you to record
whether you feel pain or pressure when I palpate
or press on certain parts of your head and face.”

Ask the subject to determine if the palpation hurts

{painful) or if he/she just feels pressure. If it hurts,

ask the subject to indicate if the pain is mild, mod-

erate, or severe. Record any equivocal response or
the report of pressure only as “No Pain.”

Description of Specific Extraoral Muscle Sites (2 lbs

digital pressure)

a. Temporalis (Posterior). Palpate posterior fibers
behind the ears to directly above the ears. Ask
the subject to clench and then relax to help
identify muscle. Walk fingers toward the sub-
ject’s face (medially) to the anterior border of
the ear.

b. Temporalis (Middle). Palpate fibers in the
depression about 2 ¢cm lateral to the lateral bor-
der of the eyebrow.

c. Temporalis (Anterior). Palpate fibers over the
infratemporal fossa, immediately above the
zygomatic process. Ask the subject to clench
and relax to help identify muscle.

d. Origin of Masseter. Ask the subject to first
clench then relax and observe masseter for
location. Palpate the origin of the muscle
beginning in the area | cm immediately in front
of the TMJ and immediately below the zygo-
matic arch, and palpate anteriorly to the border
of the muscle.

e. Body of the Masseter. Start just below the zyg-
omatic process at the anterior border of the
muscle. Palpate from here down and back to
the angle of the mandible across a surface area
about two fingers wide.

f.  Insertion of the Masseter. Palpate the area 1 cm
superior and anterior to the angle of the man-
dible.

g.  Posterior Mandibular Region (Stylohyocid/ Pos-
terior Digastric). Ask the subject to tip the head
back a little. Locate the area between the inser-
tion of the SCM and the posterior border of the
mandible. Place finger so it is going medially

Y]
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and upward {(and not on the mandible). Palpate
the area immediately medial and posterior to
the angle of the mandible.

h.  Submandibular Region (Medial Pterygoid,
Suprakyoid, Anterior Digastric). Locate the site
under the mandible at a point 2 cm anterior to
the angle of the mandible. Palpate superiorly,
pulling toward the mandible. If a subject has &
iot of pain in this area, try to determine if the
subject is reporting muscle or nodular pain. If
it is nodes, indicate on the exam form.

Description of Specific Joint Palpation Sites (1 Ib dig-

ital pressure)

a.  Lateral Pole. Place your index finger just ante-
rior to the tragus of the ear and over the sub-
ject’'s TMJ. Ask the subject to open slightly until
you feel the lateral pole of the condyle trans-
lated forward. Use 1 b pressure on the side that
is being palpated, supporting the head with the
opposite hand.

b.  Posterior Attachment. This site can be palpated
intrameatally. Place tips of the right little finger
into the subject’s left external meatus and the
tip of the left little finger into the subject’s right
external meatus. Point the fingertips toward the
examiner and ask subject to slightly open the
mouth (or wide open if necessary) to make sure
the joint movement is felt with the fingertips.
Place firm pressure on the right side and then
the left side while the subject’s teeth are com-
pletely together. (Change examination gloves.)

Description of Specific Intraoral Palpation Sites (1 Ip

digital pressure). Explain to the subject that you will

now be palpating the inside of the mouth. {“Now I

am going to palpate around the inside of your

mouth. While I do these palpations I would like you
to keep your jaw in a relaxed position.”)

a.  Lateral Ptervgoid Area. Before palpating, make
sure the fingernail of the index finger is
irimmed to avoid false positives. Ask the subject
to open the mouth and move the jaw to the side
that is being examined. (*Move your jaw
toward this hand.”’) Place the index finger on
the lateral side of the alveclar ridge above the
right maxillary molars. Move the finger distally,
upward, and medial to palpate. If the index fin-
ger is too large, use the little finger (5th digit).

b.  Tendon of Temporalis. After completing the lat-

eral pterygoid, rotate your index finger laterally
near the coronoid process, ask the subject to
open slightly, and move your index finger up
the anterior ridge of the coronoid process. Pal-
pate on the most superior aspect of the process.
Note: 1f it is difficult to determine in some sub-
jects if they are feeling pain in the lateral pter-
ygoid or the tendon of the temporalis, rotate
and palpate with the index finger medially and
then laterally. If there is still difficulty, the lat-
eral pterygoid is usually the more tender of the
two.
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Examination Form

Do you have pain on the right side of None.......... 0
your face, the left side, or both sides? Right.....cc. 1
Leftoiciinnn 2

Couid you point to the areas where
you feel pain?

Jaw Joint...... i
Muscles......... 2
Both.......ceeee 3

[Examiner feels area subject points to if it is unciear
whether it is joint or muscle pain]

3.

Opening Pattern  Straighi.....ciin, 0
Right Lateral Deviation
(uncorrected) ... i

Right Corrected (*'S”) Deviation... 2
Left Lateral Deviation

(uncorrected). e 3
Left Corrected {“‘S”") Deviation ..... 4
L6 15Ty SRR URIR PSPPI 5
Type
(specify)
Vertical Range of Motion Maxillary
incisor used 8
9
a. Unassisted Opening Without Pain . . mm
b. Maximum Unassisted Opening — — mm
¢. Maximum Assisted Opening — — mm
d. Vertical Incisal Overlap — — mm
Pain Joint
None Right  Left Both Yes No NA
0 i 2 3 i 0 9
0 1 2 3 1 0 9
Joint Sounds (palpation)
Right Left
a. Opening
Ao T LR 0 0
ClicKu i 1 1
Coarse Crepitus 2 2
Fine Crepitus.... 3 3
Measurement of Opening Click — mm —— mm
Right Left
b. Closing
NONE wcovvrrerrenens 0 0
ClicK.ooiniiivineens 1 1
Coarse Crepitus 2 2
Fine Crepitus.... 3 3
Measurement of Closing Click __mm __mm
N Right Left
¢. Reciprocal 0 0
click elimi- 1 1
nated on 9 9
protrusive
opening

6. Excursions

Direciions, Items 8-10:

a. Right Lateral Excursion —— _——mim
b. Left Lateral Excursion —— ——mm
Pain Joint
None Right Left Both Yes No NA
Q 1 2 3 i 0 9
0 1 2 3 1 0 9
c. Protrusion — _—_mm
Right Leit
H 2
d. Midline Deviation — _—_mm
7. Joini Sounds on Excursions
Right Sounds: Coarse Fine
None Click crepitus crepitus
Excursion Right 0 i 2 3
Excursion Left 0 1 2 3
Protrusion 0 1 2 3
Left Sounds: Coarse Fine
None Click crepitus crepitus
Excursion Right 0 1 2 3
Excursion Left 0 i 2 3
Protrusion 0 1 2 3

The examiner will be palpating (touching) different areas of
your face, head and neck. We would like you to indicate if
vou do not feel pain or just feel pressure (), or pain (1-3).
Please rate how much pain you feel for each of the palpa-

tions according to the scale below. Circle the numbe
corresponds to the amount of pain you feel. We would

that

you to make a separate rating for both the right and left

palpations.

0 = No Pain/Pressure Only
1 = Mild Pain

2 = Moderatc Pain

3 = Severe Pain

8. Extiraorai Muscie Pain With Palpation:
Right Left

a. Temporalis (poste- 0 1 2 3 0 i 2 3

rior) “Back of tem-
ple”

b. Temporalis (mid- 01 2
dle) “Middle of
temple”

¢. Temporalis {ante- 0123 012
rior) “Front of tem-
ple”

d. Masseter {origin) 0123 90 12
“Cheek/under
cheekbone”

e. Masseter {(body) ¢ 123 01 2
“Cheek/side of
face”

f. Masseter {(inser- 01
tion) “Cheek/jaw-
line”
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g. Posterior Mandibu- 9 1 2

lar Region (stylo-
hyoid/posterior
digastric region)
“Jaw/throat re-
gion”’

h. Submandibular Re- 0 1 2

gion {medial ptery-
goid/suprahyoid/
anterior digastric
region) “Under

LY

Volume 6, Number 4, 1992

9.

10. Intraoral Musclie Pain With Palpation:

Joint Pain With Palpation:

Right
a. Lateral Pole “Out- O 1 2 3
side”
b. Posterior Attach- 01 2 3

ment “Inside ear”

Right

a. Lateral Pterygoid 012 3

Area “Behind up-
per molars”

b. Tendon of Tempor- 0 1 2 3

alis “Tendon”
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A

Subject Patient Summary of Findings

1D number [Name] -

Demographics:
Age — Gender

tducational level

Self Reported Paiient Characteristics:

Click Yes
Grating/Grinding Yes
Nocturnal Clenching/Grinding Yes
Diurnal Clenching/Grinding Yes
Uncomfortable/Unusual bite Yes

Axis 1 Diagnosis:

Annual Household Income

No
No
No
No
No

Ethnicity Race
AM Stiffness Yes
Ringing in Ears Yes

Group 1. Muscle Disorders (Circle only one response for Group 1:

A. Myofascial Pain (L.a)
B. Myofascial Pain With Limited Opening (1.b)
C. No Group I Diagnosis

Group 11. Disk Displacements {Circle only one response for each joint for Group iI):

Right Joint

Left Joint

No
No

A. Disc Displacement With Reduction (IL.a)

B. Disc Displacement Without Reduction, With Limited

Opening (IL.b)

C. Disc Displacement Without Reduction, ‘Without Lim-

ited Opening (IL.c)
D. No Right Joint Group 1I Diagnosis

A.
B.

C.

D.

Disc Displacement With Reduction (1i.a)

Disc Displacernent Without Reduction, With Limited

Opening (ILb)

Disc Displacement Without Reduction, Without Lim-

ited Opening (ii.c)
No Left Joint Group 1I Diagnosis

Group I11. Other Joint Conditions (Circle only one response for each joint for Group IiI):

Right Joint

Arthralgia (I1l.a)

Osteoarthritis of the TMJ (ITLb)
Osteoarthrosis of the TMJ (Iil.c)
No Right Joint Group IIT Diagnosis

oW

Axis 11 Profile:
1. Graded Chronic Pain Status (0-4)

2. Depression score: Normal

3. Nonspecific physical symptoms scale: Normal

4. Limitations Related to Mandibular Functioning:

Moderate

Left Joint
A. Arthralgia (II1.a)
B. Osteoarthritis of the TMJ (IILb)
C. Osteoarthrosis of the TMJ {Ifi.c)
D. No Left Joint Group Il Diagnosis
Severe
Moderate Severe

(No. of positive responses/No. of items answered)
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Review and Commentary

A. Basic Sciences
Editor:
James P. Lund, BDS, PhD
Professor
Department of Stomatology
Centre for Research in Neurological
Sciences
University of Montreal
Montreal, Quebec, Canada

B. Clinical Sciences
Editor:
Sandro Palia, Dr Med Dent
Professor and Chairman
Department of Masticatory Disorders
and Complete Dentures
School of Dentistry
University of Ziirich
Zirich, Switzerland

A. Basic Sciences

In this paper, I have tried to comply with the
request from the members of the project team to be
a constructive critic and to suggest directions for
future research. I was given copies of the preliminary
reports and many of my suggested changes have
already been made. The project team tackled a diffi-
cult job, but the final report justifies the effort.

Although there has been a lot of research carried
out onn TMD, there have been few excellent studies.
The lack of acceptable RDC is probably one of the
reasons for this, because it has been difficult to get
funding for clinical research in this field. I have seen
several good grant applications founder because one
or more of the referees quarreled with the authors’
case definitions. It has been safer to lump all of the
TMD together, thereby avoiding the thorny problem
of classification. The same tendency is evident in the
clinic; many clinicians use a standard treatment for
all TMD patients and make little or no distinction
between even the most obvious groups.

Even though one may quarrel with some feature of
the system of classification that is being proposed, it
is nevertheless vital that it be accepted as a starting
point. The RDC do not limit the scope of research,
they only require thai specific #ypes of simple, basic
data be gathered to allow comparisons across studies.
The authors state clearly that they expect their oper-
ational definitions to be changed as new data
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emerges, and indeed they welcome comments and
criticisms. I propose that the NIDR formalize this pro-
cess by commissioning another report in about 3
years.

Approach to the Problem

In the introduction to this report, the need to
develop research diagnostic criteria for the TMD is
clearly justified. Several attempts have been mace
before by individuals or groups, but their taxonomies
have never been widely accepted in the scientific
community because they were not based on con-
trolled population studies. The new RDC/TMD are
based on these earlier systems but draw their strength
from the data gathered during a longitudinal epide-
miologic study of the signs and physical symptoms of
TMD and of the psychosocial factors that are asso-
ciated with them.

That the system has a second axis is a reflection of
the fact that distress and psychosocial dysfunction are
important personal and public health issues. As long
as the etiology of TMD is a mystery and treatment
nonspecific, coping with the conditions will be of
great importance for patients and for society. The
same situation exists for most other chronic pain con-
ditions. Despite this, I do not agree with the approackh
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taken by the International Association for the Study
of Pain (IASP),! “that conditions yielding persistent
pain are too complex to be diagnosed using a single
axis.”” Management of these conditions is complex,
but the underlying pathology may have a simple
cause, although we do notknow what itis at this time.
1 suggest that we concentrate our research on the
underlying pathology. Once the causes can be iden-
sified and treated, it is probable that the need for Axis
11 will diminish, just as better iron lungs and
improved coping strategies for polio victims and their
Samilies were made unnecessary by the development
of vaccines.

Operational definitions are used in the RDC/TMD
whenever possible to remove the bias that s associated
with many of the older taxonomies. Terms such as
myofascial pain are retained because of their descrip-
sive value, not because we are espousing the myofas-
cial pain-dysfunction hypothesis.** The proposed RDC
are not based on any etiologic theory. Thisisa strength,
not a weakness, since there is no conclusive scientific
support for any of the prevailing etiological
hypotheses. In fact, the situation is even worse; there
is good evidence that the most popular hypothetical
causes of TM pain and dysfunction, muscle hyperac-
tivity caused by dentoskeletal structural abnormalities®
and/or stress,>* are probably invalid.s8

Review of Current Diagnostic Systems

The working group headed by Ohrbach and Stohler
used clearly defined methods of analysis developed
for other areas of clinical research to evaluate nine
taxonomic systems. All the criteria are explained and
are appropriate. The group paid particular atiention
to the methodology used in the clinical research that
formed the basis of each diagnostic system. They con-
clude that the system recently developed by Truelove
et ald came closest to meeting the criteria they had
established. Tt is worth repeating that this is the only
system based on the analysis of data from large well-
defined populations. Although the system of classifi-
cation finally chosen by the whole team is based on
data used by Truelove et al, it also includes some of
the features of other taxonomies.

Reliability and Validation of Examination
Methods

Like Ohrbach and Stohler, Widmer used well-estab-
lished guidelines to estimate the validity and reli-
ability of examination methods used to quantify the
physical signs (Axis ). The section on sensitivity and
specificity is particularly important, because it
emphasizes the point that the biggest problem with
most of the tests used clinically is the inclusion of
nondiseased individuals in TMD populations. Indeed,

Dworkin

if any of the tests described were used alone, the
“TMD” groups would probably contain a maijority of
nondiseased individuals. The requirement that pain
must have been reported in the area in the past month
probably reduces this risk, but it now becomes impor-
tant to assess the reliability and validity of questions
on pain.

Classification

Axis I: Clinical TMD Conditions. I favor the deci-
sion to maximize the usefulness for research, even if
<his does make the taxonomy difficult to use in the
clinic. However, this did not turn oui to be the case,
because the system chosen seems 10 be clinically use-
£4l. Also, there is nc reason the clinical reader should
not modify his/her examination procedures io
increase precision. For instance, the recommenda-
tion that ambiguous terms should be avoided in the
RDC surely applies to the clinic.

Tt needs to be pointed out that many terms used to
describe clinical cases are generally used loosely.
Spasm, contraciure, contraciion, hyperactivity, ten-
sion are a few that come to mind. Diagnostic criteria
for rmuscle spasm, myositis, and contracture can be
found in the medical literature, For instance, myositis
is characterized by weakness, EMG abniormalities
recorded with needle electrodes, an elevated eryth-
rocyte sedimentation rate, an elevated serum creat-
inine phosphokinase concentration, ang evidence of
inflarnmation in biopsy specimens.

In the system of classification that is proposed,
patients are assigned to the three major groups (I,
muscle conditions; 11, disc displacements; 111, arthral-
gia, arthritis, and arthrosis) on the basis of a simpie
physical examination and case history. With the
exception of bruxism and dyskinesias (see later), 1
agree this is the most that should be aiterpied at this
time. Whether one chooses to call the muscle con-
ditions myofascial pain, fibromyalgia, myofibrositis,
or myalgia is not important at the moment. Some
people believe that myofascial pain and fibromyalgia
can be distinguished by the presence of trigger points
in the latter condition; others suggest that they may
be indistinguishable. One person’s trigger point may
be another’s tender point.'®

Subgroups of I and 1I are defined on the basis of
limitations of jaw opening. 1 realize that the “limi-
tation” is an operational definition and that it is open
for change. It is obvious that the first thing to do is
to adjust for sex, age, and perhaps size. This may help .
to improve the low sensitivity associated with the 35-
mm cutoff. Widmer quotes two studies that report
differences of 2.5 and 3.5 mm between the sexes. The
cutoffs for maximum unassisted opening is different
for Groups I and II (40 vs 35 mm), as are the limits
of pain-free passive stretch (> S5mm vs <4 mm).
Although the reason for choosing different limits was
not explained, the decision is not surprising, because
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it is likely that mechanical factors limit movement in
Group II, while pain is the primary cause in Group
1. There is evidence that pain causes the jaw closing
muscles to co-contract during jaw opening,®! and
that the limitation to movement may well be propor-
tional to the level of pain that the subject is experi-
encing. We should therefore not be surprised if a
subject could fall in Group Ia on one day and in Group
Ib the next.

The authors paid little attention to bruxism, oral
habits, and orofacial dyskinesias. They were not
assigned to specific categories, although it seems that
most would be given a diagnosis of myofascial pain.
‘When discussing Bell’s taxonomy, Ohrbach and Stoh-
ler state that bruxism could induce myofascial pain.
1 think it is time that we recognize that bruxism and
myofascial pain are probably unrelated. There are
several major differences between the two condi-
tions. Many patients who brux do not have pain,'2 and
when pain does occur in people who brux sporad-
ically during sleep, it begins after the start of the noc-
turnal episodes.'® This evidence suggests that the pain
caused by bruxism, oral habits, and dyskinesias is a
form of postexercise muscle soreness.® On the other
hand, there is now good evidence that neither trigem-
inal myofascial pain nor similar pains elsewhere in
the body are caused by increases in muscle activ-
ity.68.14

There should be little difficulty in identifying sub-
jects who have signs and symptoms of these disorders
while awake, but the classification of sleep disorders
is difficult. At the moment, it appears that a definitive
diagnosis can only be made using data gathered in a
sleep laboratory.'s** However, positive answers to
questions 15¢ (Have you been told, or do you notice
that you grind your teeth or clench your jaw while
sleeping at night?) and 15e (Does your jaw ache or
feel stiff when you wake up in the morning?) strongly
suggest that the subject has some form of movement
disorder during sleep.'¢

Axis II: Pain-Related Disability and Psychologi-
cal Status. Subjects can be assigned to a diagnostic
category independently of information gathered from
the psychological and disability questionnaire, but
the team is right to emphasize the need to gather data
on the psychologic, behavioral, and social status of
subjects. The authors point out that many types of
therapy now used do not target the pathophysiclogy,
but instead aim to manage the pain, disability, and
depression. They also explain the choice of the meth-
ods of measurement of pain and dysfunction.

Although the history taken for Axis I includes a few
basic questions about pain, the measurement of pain
is part of Axis I1. The team recommends that chronic
pain can be quantified on category scales (CAT). They
have some significant advantages, particularly for epi-
demiologic surveys: they are eas¥ to understand and
administer, even by telephone, and are easy to score.
However, they may not be as appropriate for other
types of studies and cannot normally be analyzed
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using parametric statistical tests.!”8 Those who are
planning studies in which pain is an important vari-
able should consider using a continuous scale, such
as the visual analog scale (VAS), or a ratio scale, such
as verbal descriptor checklists (VDCL). Many studies
have shown that VAS and VDCL are valid and reliable
measures of clinical and experimental pain in several
populations that use different languages.2°

The TMD history questionnaire includes three
questions for grading pain: one for the actual pain (Q
7), one for maximal pain in the last 6 months (G 9),
and one for average pain in the last 6 months (Q 10).
The interpretation of the last two is difficult, because
it is known that chronic pain patients have a poor
memory of their pain.? In fact, TMD patients remem-
ber their pain as being significantly higher than it
actually was.?2 With the questions chosen, it is not
possible to distinguish the sensory (intensity) and
affective {emotional) dimensions of pain. It is has
been clearly shown that this can be done.”? In some
types of studies it may be important to measure the
two dimensions, because treatment may modify one
more than the other.

All of the four questions on disability (Q 11 through
14) also rely on the patient’s memory; this may be
more reliable than for pain, but 1 suspect that it is
not. In some types of studies it may be necessary to
gather other data on disability, perhaps by using diar-
ies or company records of absence from work.

The authors recommend that depression, vegeta-
tive, and nonspecific physical symptoms be scored
using the SCL-90-R scale. This scale has been exten-
sively tested on several populations, including those
with TMD. I was pleased to see that they decided not
to employ the term ‘“somatization.” Again, this
reflects the decision of the team to avoid assigning
an etiology to symptoms.

In the jaw disability scale (Q 19a through 19}),
chewing appears three times, once unqualified and
then related to soft and hard foods; the first is redun-
dant. The restriction on sexual activity will depend
on which sexual activities the respondent engages in,
if any. Finally, the two-category scale allows no gra-
dation of response and is likely to provide very poor
discrimination.

Suggestions for Future Research

The RDC must continue to be evaluated in long-
term population studies. Chronic pain is an important
dental and general health problem, and epidemio-
logic data on the course of the diseases are lacking.?
There is a popular hypothesis that the various TMD
form a continuum, along which the patient moves
from occlusal abnormalities to muscle dysfunction,
pain, abnormal joint loading, and finally to the arthri-
tides {this concept of “cranio-mandibular harmony”
was critically reviewed by Hannam.?*) Although there
are no good data that support this idea, it is important
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from the clinical standpoint that the hypothesis be
tested using the results of long-term studies of the
progression of the diseases. The fact that the preva-
lence of facial pain decreases with age® suggests that
some forms of TMD resolve. On the other hand, the
prevalence of the arthritides increases.?

It is important that the co-occurence of TMD, and
between TMD and other disease categories (g, brux-
ism and sleep disorders, trigeminal myofascial pain
and other similar chronic pain conditions elsewhere
in the body) be investigated. McCain and Scudds”
consider generalized fibromyalgia, generalized
myofascial pain, and TMD to be related and overlap-
ping conditions. There is some preliminary data that
suggests an increased incidence of fibromyaigia in
TMD populations.”

As far as 1 know, no one has yet looked to see if a
susceptibility to any of the TMDs is inherited.

It is important that the validity, reliability, specific-
ity, etc, of the individual diagnostic entities be better
established. Muscle tenderness scores need to be
adjusted for age and sex.?® If no way can be found to
improve the reliability of intracral palpation, this
should be dropped. More attention needs to be given
1o the intensity, quality, and pattern of pain, because
this could lead to more precise diagnosis. For
instance, most patients seem to report that the inten-
sity of myofascial pain is in the bottom half of the
scale, and it may turn out that a report of intense pain
indicates some other form of pathology.

There is more and more evidence that most of our
present ireatments for chronic pain are no better than
a good placebo. Malone and Strube® carried out a
meta-analysis of various non-medical treatments for
chronic pain of varicus types, including cancer, “den-
tal or facial,” and headache. In general, treatment
effects were modest and of short duration. They sug-
gested that the effectiveness of treatments is aitrib-
uted to features that they have in common, rather
than to differences. More recently, Chapman?®® con-
cluded that is there is little evidence that the treat-
ments commonly used by physical therapists have
more than transient effects on chronic pain. How-
ever, there have been few well-controlled studies of
the efficacy of treatment of TMD. The common meth-
ods now need to be tested on the different categories
of disease as defined by the RDC/TMD. To evaluate
the efficacy of a treatment, it will be necessary to

describe the effects not only on the physical signs and
symptoms, but also on the stress, depression, dis-
ability, and dysfunctional illness behaviors.

The etiologies of none of the TMD are known. It is
unfortunate that a lot of effort has been wasted on
testing hypotheses that were based on philosophy and
not science. The teeth have been a major distraction!
We need to study each of the three major disease
categories as separate entities and, when possible, use
information from animal models. Beginning with
pain receptors, a great deal is now known about mus-
cle, joint, and vascular nociceptors in other parts of
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body, and the effecis +hat trauma, sensitizing factors,
and anti-inflammatory agents have on their proper-
ties, but we have very little information on the equiv-
alent trigeminal afferents.®’! This needs to be
rectified.

There are animal models for arthritis of the ankle
and knee,’ and these have been used to show that
chemicals released from the peripheral terminals of
unmyelinated sensory axons act via mast cells on sym-
pathetic axon terminals. All three elements are essen-
tial to the inflammatory process. We need data such
as these for the TMI. There is no animal model for
myofascial pain, but we can study the link between
muscle pain and dysfunction using both clinical and
experimental pain.*

It is important that the studies of normal and dis-
ezased TMIJs using CT and MRI summarized by Wid-
mer in Part IB be continued, so as to establish reliable
criteria for the detection of pathology.

It has been suggested that muscle microcirculation
is reduced in trigeminal myofascial pain {(eg,
Moller®), and there have been several reporis over
the vears of a decreased microcirculation in fibro-
myalgia, leading to decreased oxidative metabolism
and damage to muscle fibers (for review see Hen-
riksson and Bengtsson®). As in arthritis, the immune
system, primary afferents, and the sympathetic axons
have been implicated in this process. Unfortunately,
the evidence in favor of this hypothesis is rather poor
because it mainly comes from the interpretation of
punch biopsy specimens. The development of MRI
spectroscopy techniques for the study of muscle
energy metabolism will eventually allow clinical
+rials to be carried out on groups of patients and
matched controis.’ Lam and Hannam® have done
some of the essential groundwork by describing
regional changes in metabolic activity and pH in the
human masseter during exercise.
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B. Clinical Sciences

The aim of the RDC/TMD project is to establish
reliabie and valid diagnostic criteria to diagnose and
define subtypes of TMD. This is an important goal, as
one of the major methodological problems of past
research on TMD has been the lack of a precise def-
inition of the populations investigated. Although it has
long been known that TMD represents a group of dif-
ferent entities with different pathologies and, proba-
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bly, with different etiologies, authors continue to
classify patients solely as TMD, without specifying
inclusion and exclusion criteria. Consequently, it is
difficult, if not impossible, to draw valid conclusions
from such studies. Another problem that makes com-
parison of research data almost impossible is the lack
of a universally accepted and validated classification
systern. An excellent critical evaluation of the meth-
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odological problems inherent to some taxonormic sys-
tems, especially “popular” in the United States, is
presented by Orhbach and Stohler in Part IA of this
report. The imprecise definitions of the patients inves-
tigated, the lack of a universally accepted classifica-
tion system, and the use of different inclusion and
exclusion criteria for the definition of similar
subgroups in different taxonomic systems has
resulted in confusion and inability to compare obser-
vations and results of research, thus hindering the
improvement of our knowledge on TMD. Therefore,
the time has come to start a project to develop & vaiid
classification system. It is to be hoped that the efforts
of worldwide, well-respected clinical and research
scientists will provide an RDC/TMD system that will
be generally recognized. Of course, this also implies
{hat scientists and clinicians outside the United States
will be involved in the process of validation of the
proposed taxonomic syster.

Almost all classification schemes defined in the lit-
erature classify subtypes of TMD according to phys-
ical signs and symptoms. There is, however, a great
varizbility in pain perception within patients belong-
ing to the same subgroup (ie, having the same pathol-
ogy). Nevertheless, a common feature of TMD
patients is that they suffer from chronic pain. As such,
they share several characteristics in terms of psycho-
social distress with chronic pain patients (ie, those
with low back pain or headache), where illness
behavior is a dimension of the patient’s suffering. Dif-
ferences in pain behavior may explain why identical
treatment approaches often have different outcomes
among patients with similar physical impairments.
Consequently, patients with different illness behav-
iors may need different therapies independent of the
TMD pathology. These clinical experiences indicate
that TMD patients should not only be classified on
pathophysiological but also on psychosocial-behav-
{oral characteristics. This multidiagnostic approach,
allowing classification of individuals with comple-
mentary taxonomic systems, is needed in research to
classify subjects in homogeneous groups, & prereq-
Lisite to investigate the etiology, natura! course, or
<he treatment ouicome of TMD. Such a system is pro-
posed in this project, increasing significantly the
importance of the RDC project.

The physical taxonomic system allows for multiple
diagnoses. This is not only correct but a necessity, as
several pathologies are often present in the same TMD
patient, for instance, a tendomyopathy with cstheoar-
hrosis or with a disc disorder. This multidiagnostic
approach has been used for more than 10 years at
our institute and has proven to be valid for education.
The different diagnoses do not have to be weighted
as we do not know which pathology is more disabling
for a patient, espécially as the disability and degrees
of suffering are often influenced more by illness
behavior than by the disease itself.

It is to be hoped that the proposed RDC/TMD dual-
axial classification system will allow the classification
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of patients in more homogeneous groups than pre-
vious uniaxial taxonormic systeims. “Gold standards”
should be used to validate the new taxonomic system.
Both the development of gold standards and use 10
validate the taxonomic system should be the task of
an international multicenter study. Gtherwise, an
argument against the proposed criteria could be that
they are sensitive and specific only because the tax-
onormic system has not been validated in an objective
manner. The validation of some subgroups will not
be easy because of the lack of available definitive diag-
nostic procedures or of “biological gold standards”
that define some pathologic changes. This is a prob-
lem common to other taxonomic systems for diseases
where specific tissue changes are not readily dem-
onstrated, for instance, in the case of headache or
fibromyalgia. Therefore, despite all its limitations, the
clinical diagnosis, which includes imaging and other
diagnostic techniques, will probably remain the best
gold standard to validate the system. Unless this val-
idation phase is finished, the main goal of the present
RDC/TMD project will be missed.

In this context, it is difficult, for example, to deter-
mine which gold standard should be used o validate
the criteria for the diagnosis of “disc disorders with
or without reduction.” Both MRI and CT have inad-
equate specificity and sensitivity (see Widmer’s con-
tribution). Of these two sechniques, CT presents
serious radiation concerns and doubts exist in liter-
ature about the possibility of visualizing the disc using
this method.-* Widmer, in Part 1B of this report, con-
siders it difficult to accept arthrography as the diag-
nostic gold standard because the procedure could
distort the “true” anatomny. However, a preliminary
report on condylar movements indicated that joint
anesthesia and injection of the contrast medium did
not alter the joint biomechanics to an extent to inval-
idate the arthrographic diagnosis.® The main con-
traindication to using arthrography as the gold
standard is certainly its invasiveness. Thus, because
of its noninvasiveness, static and “dynamic” MRI
could become the best gold standard, provided that
its diagnostic reliability is evaluated in double-blind
studies.

Because of the low reliability of researchers in col-
lecting clinical data, a set of “specifications for field
examinations” are provided. This is very important
to maximize examination reliability across studies.
However, it is doubtful whether these guidelines are
sufficient to improve interrater reliability between
examiners in different parts of the world, especially
considering that even TMD specialists who were non-
calibrated showed low reliability compared with
examiners trained and calibrated for 40 hours.*7
Should this project end up in a multicenter project,
there would be a need to calibrate examiners accord-
ing to the suggested specifications.

The RDC/TMD offers a classification system for
research purposes and not for the clinic. It is impor-
tant to keep this in mind, because the decision analy-
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sis is based on clinical criteria that have been
validated extensively in epidemiologic studies.s*
Imaging and other laboratory diagnostic procedures,
which must sometimes be used in the clinic to con-
firm a provisional diagnosis or to assess the degree
of pathologic alteration, are not essential for making
certain diagnoses according to this taxonomic sys-
tem. Consequently, some pathologic conditions such
as achesions and disc perforations, which can only
be diagnosed using invasive techniques, have not
been included in this taxonomic system. This decision
is correct from both a clinical and epidemiologic
point of view, as the incidence of these pathologies
is low according to our clinical experience. Further-
more, they belong by definition to the group of degen-
erative joint diseases (ie, of ostheoarthrosis or
ostheoarthritis). Minimizing imaging and/or other
diagnostic procedures from the RDC/TMD is accept-
able, as a provisional diagnosis can be made in most
of the cases just by means of the history and the clin-
ical examinations. This has also been confirmed by
research.>10

Issues for Future Clinical Research

The following discussion considers the strengths
and weaknesses of the proposed taxonomic system
from a clinical-scientific point of view.

Diagnostic Scheme: Axis I. As a general comment,
there is a certain discrepancy between the goal of the
project, which is to reduce the ambiguity and uncer-
tainty surrounding the diagnosis of TMD by using a
set of operational or measurable parameters to eval-
uate the health of the masticatory system, and some
terminology as well as some of the diagnostic criteria
chosen. The proposed examination protocol contains
several criteria that are not operationally defined, ie,
that seem dictated more by clinical than research
needs. It is therefore difficult to imagine how these
could be used in the study of TMD prevalence, inci-
dence, natural history, clinical course, and risk factor
evaluation. The impression gathered from analyzing
Axis I is that it was generated with too much consid-
eration of clinical needs, which are far different from
those targeted by this project.

The proposed diagnostic scheme divides TMD into
three subgroups (“muscle disorders,” “disc displace-
ments,” and “other joint conditions”) and correctly
excludes all joint and muscle diseases caused by
known pathologies such as inflammatory rheuma-
tistm, infections, metabolic diseases, tumors, trau-
mata, and so forth. Also excluded are diagnoses
pertinent to TMD such as adhesions, capsule and mus-
cle contracture, disc perforation, or joint hypermo-
bility that cannot be diagnosed by clinical
examination only. The diagnostic scheme proposed
is probably the only one possible with the present
knowledge and the proposed examination param-
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eters. However, further research may reveal that the
present terminology is not ideal. Except for “disc dis-
placements” in the initial state, the pathology, natural
course, therapy outcome, and probably the etiology
of TMD resemble that of joint and/or nonarticular
rheumatism. Refinement of criteria and accumula-
tion of further clinical data may suggest that TMD
subtypes be classified using the same terminology
used in rheumatology: I, tendomyopathy (of masti-
catory muscles); II, disc disorders (a, with reduction,
and b, without reduction); III, synovitis/capsulitis; IV,
ostheoarthrosis; V, ostheoarthritis. Such use of med-
ical terminology may improve communication with
other providers.

The pathophysiology of muscle pain is poorly

~ understood. Clinical experience as well as epidermi-

ologic data indicate that the source of the TMD pain
is both the muscles and the tendons. For instance,
the tendon of the termporal muscle is often the most
tender site to palpation.s!! Therefore, it may turn out
that replacing the term “myofacial pain” with “ten-
domyopathy” more specifically defines the anatomic
structures affiliated with the pain.

It is proposed to differentiate between mastication
muscle pain “with” and ‘“‘without limited range of
motion.” A correct diagnosis of the cause of jaw open-
ing restriction is of utmost importance in the clinic,
as it may influence the therapy. The question is
whether this classification is important for research
purposes. For instance, the range of motion may also
be reduced in the case of an ostheoarthritis due to
the joint pain. However, a subdivision of ostheoar-
thritis “with” and “without restricted jaw move-
ments’”’ was not suggested. Furthermore, the
terminology “with limited range of motion” defines
a sign and is therefore not a diagnosis, Future clinical
and epidemiologic research may indicate that the
subgroup “TMD with tendomyopathy” is adequately
descriptive.

The common term “disc displacement” is used in
the RDC/TMD. The term “disc disorder” may come
to be preferred, as it refers to functional aspects of
the problem. The classification “with reduction” and
“without reduction, with limited opening” should be
maintained, despite the fact that the terms are only
descriptions. The differentiation between these two
groups is important at present for clinical purposes.
There is a need for better data on the incidence and
prevalence of discs that lose the ability to reduce, so
that patients can be counseled regarding conservative
therapies and not harmed with aggressive, unproven
invasive therapies. Thus for continued study of the
natural history of disc displacement, the two
subgroups should be maintained.

The diagnosis of a “disc disorder without reduction,
without limitation” is difficult without an imaging
technique and may have to be discarded. The diag-
nosis of “disc displacement with reduction/chronic,”
shows a low degree of agreement (61.5%) with the
arthrographic “gold standard diagnosis,” pointing to
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the difficulty in separating normal joints from those
with ““disc displacement, without reduction/
chronic.”’"?

The diagnostic category “arthralgia” presents weli-
known problems, and at present it is probably impos-
sible to arrive at a single nomenclature that would
please all clinicians and researchers. Arthralgia is not
a diagnosis. It just describes 2 condition or pain in
the joint with objective findings of heat, redness, ten-
derness to touch, loss of motion or swelling.!? As cor-
rectly mentioned in the Appendix to Axis I,
rheumatological joint diseases and traumatic joint
arthritis are not a subcategory of TMD. Consequently,
according to our present knowledge on joint pathol-
ogy, the only joint inflammation that can occur in
TMD patients is either as “activated” osieoarthrosis,
that is, an osteoarthrosis with secondary inflamma-
tion (RDC/TMD defined as osteoarthritis)orasa “disc
disorder” with secondary synovitis or/and capsulitis.
Thus, as for the term tendomyopathy, the diagnosis
“synovitis/capsulitis” more specifically defines the
anatomic siructures affiliated with the pain and
should therefore be preferred to the term “arthral-
gia.” Further underscoring our present dilemma for
the classification of painful joint conditions, it is dif-
ficult to decide whether to use the term synovitis in
the case of arthralgia because it is impossible to dif-
ferentiate between these two pathologies by clinical
examination.

As the present RDC/TMD confirm, diagnostic cri-
teria to diagnose ‘“arthralgia” are certainly weak. First
of all, the reliability of TMJ palpation was only mar-
ginally acceptable even for calibrated examiners.®
The prevalence of tenderness to palpation of the lat-
eral aspect of the TMJ and of the deep masseter mus-
cle was similar both in control and non-TMD
individuals (9% and 14%, respectively). On the con-
trary, the intrameatal joint palpation had a far lower
prevalence (3%). Also, in TMD patients seeking treat-
ment, the ratio between the prevalence of tenderness
in these sites was similar, though the absolute values
were far higher (values of 58% for deep masseter, 57%
for TMJ lateral, and 10% for TMJ intrameatal).® The
muscle fibers of the deep masseter are in close rela-
tionship with the joint capsule and may even originate
from the lateral wall.3* These epidemniologic and
anatomic data give rise to the question as 10 whether
lateral joint palpation really indicates an inflamma-
tion of the capsular apparatus or whether it is due to
the phenomenon of sensitization and/or increase of
the nociceptive field. The question is even more per-
tinent because joint play'®'® is often negative, indi-
cating absence of joint inflammation, even in cases
in which the patients report tenderness to the lateral
palpation. The gxamination of joint play is probably
the most important clinical test to assess whether a
joint is inflamed or not. However, this test cannot, at
present, be required as a research diagnostic criterion
because it cannot be performed all the time. Patients

are ofien so tense that the joint cannot be freely
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moved, making the test impossible to perform and/
or the results difficult to interpret. _

The other criteria to diagnose joint “arthralgia,” ie,
“report of pain in the region of the joint, pain in the

joint during maximum unassisted opening, pain in
the joint during lateral excursion, pain in the joint
during assisted opening” are also questionable as
indicators of TMJ arthralgia. Better evidence that a
patient can correctly localize pain as arising in the
joint is required. On the contrary, studies on referred
pain indicated that the deep masseter and lateral pter-
ygoid muscles often project the pain in the TMJ area.”

Crepitus joint sounds should be included as RDC/
TMD criterion for ostecarthrosis diagnosis despite its
low reliability, since this sign has important clinical
diagnostic utility at present. In addition, a history of
crepitation or hard grating should be included in

+ure clinical research and the question needs to be
added to the present questionnaire.

Pain-Related Disability and Psychologcal Status:
Axis IL Chronic pain patients, including many TMD
patients, cannot be defined and classified only by the
type and degree of pathophysiologic alterations.
Chronic pain is a complex perceptual process where
affective and cognitive behaviors play an important
role. Unlike acuie pain, it is not directly linked to the
extent of tissue damage. The inability to recognize this
phenomenon and the restricted use of single etiologic
(eg, occlusal) concepis has led to irreversible thera-
pies that might potentially harm patients. Introduc-
tion of a behavioral classification axis in addition to
a pathophysiologic axis, is therefore important, not
only for research but also for educational and clinical
purposes.

The proposed Axis 11 protocol aims t0 evaluate the
psychosocial status and extent of disability of TMD
patients. There is some evidence in the literature that
stress may precipitate or maintain pain.'* From an
etiologic point of view, the important issue is not
which type of stress factors burden a patient or the
frequency of their occurrence, but how well one
copes with these stresses. Assessing the patient’s strat-
egy for coping with disease is important 1o prevent
induction of iruly long-standing chronic conditions.
Furthermore, the emergence of illness behavior often
depends upon social, economic, and family support,
which may act as “‘buffers.” Good support systems
may help to prevent the development of iliness behav-
ior and vice versa. Indeed, one of the major disabling
profiles recognized in chronic pain patients was char-
acterized by inadequate social support.”? Thus, for
completeness, Axis II would benefit from items to
evaluate these aspects.

The Axis II test items are easily understood and
short. This would imply that they can be used world-
wide without difficulty as they are adapted to different
cultures, a well known problem with a more psy-
chometrically complex test. This is important for
comparing data worldwide.

The proposed taxonomic psychobehavioral system
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and the evaluation criteria need to be evaluated for
validity and utility. The results of the proposed assess-
ments could be compared to those obtained with
other psychosometric measures of psychosocial func-
tions that have been already validated and applied to
chronic pain patients, including TMD patients, such
as the MPL.2»

Comments Concerning Specifications for
Field Examinations

Unassisted opening should not be measured after
the first, but rather after several opening attempts (at
least three). Subjects tend not to open as wide as pos-
sible the first time.

Midline deviations on opening are to be noted
when “visually perceptible.” The necessity of avoid-
ing unambiguous wording has been pointed out and
“visually perceptible” seems unnecessarily ambigu-
ous. Data are needed concerning the practicality as
well as the reliability of incorporating a cutoff mea-
sure. Also, it would seem practically impossible to
check deviations in the midline without keeping a
ruler in the midsagiital plane in front of the patient.

Measurements of mandibular movements by means
of a millimeter ruler reach good reliability only for
the vertical movement. Reliability of protrusion and
laterotrusion measurements is only marginally
acceptable. Furthermore, with this method one does
not measure the actual length of the laterotrusive
movement, but rather its length on the “frontal”
plane. Clinical experience indicates also the impos-
sibility of accurately measuring the difference
between assisted and unassisted opening and of the
position at which the click occurs. Thus, for the pur-
pose of the RDC project, mandibular movements and
the location of the click should be recorded by means
of calibrated electronic devices.

The determination that a clicking sound can be
eliminated if the jaw is opened and closed in a pro-
truded or more anterior jaw position does not yet
seem a reliable or valid diagnostic criterion to classify
subgroups. Indeed, clicking sounds not caused by
disc disorders also disappear when the patient opens
and closes in a protruded position. This measurement
may be important for the therapy, but better data are
needed to determine if the criterion is important for
the taxomony.

The criteria to diagnose ‘‘disc displacement without
reduction, without limitation” do not consider range
of motion, but do include 2 history of significant lim-
itation of mandibular opening and the presence of
joint noise, not meeting the criteria for “disc dis-
placement with reduction.” At present it is not clear
if such a definition is adequately operationalized.

Even with trained examiners, the réliability of mus-
cle palpation only reaches acceptable levels.¢ Several
problems account for this phenomenon, one of these
being the difficulty of palpating deep masticatory
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muscles. There is, for example, evidence that it ig
anatomically impossible to palpate the lateral ptery-
goid muscle.? As the aim of the project is to use only
valid parameters, muscle palpation must be limited
to those muscles that can really be palpated, thus pai-
pation of the lateral pterygoid muscle and of the sty-
loid posterior should be deleted from the protocol.
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