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Aims: To use the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) to investigate the physical
diagnoses, psychologic distress, and psychosocial dysfunction in
Asian TMD patients. The RDC/TMD Axis I and II findings were
compared to those of Swedish and American TMD patients.
Methods: One hundred ninety-one patients (53 male and 138
female) referred to 2 institutionalized TMD clinics in Singapore
were enrolled in the study. The mean age of the predominantly
Chinese population (83.2%) was 33.6 ± 9.3 years. Data from a
RDC/TMD history questionnaire and clinical examination were
fed directly by patients and clinicians into a computerized diagnostic system (NUS TMDv1.1). Axis I and II findings were generated
on-line, based on RDC/TMD rule engines. Data were automatically exported to SPSS for statistical analysis. Results: Group I
(muscle) disorders were found in 31.4% of the patients; Group II
(disc displacement) disorders were found in 15.1% and 15.7% of
the patients in the left and right temporomandibular joints, respectively; and Group III (arthralgia, arthritis, and arthrosis) disorders
were found in 12.6% and 13.0% of the patients in the left and
right joints, respectively. Axis II assessment of psychologic status
showed that 39.8% of patients experienced moderate to severe
depression and 47.6% had moderate to severe nonspecific physical
symptom scores. Psychosocial dysfunction was observed in only
4.2% of patients based on graded chronic pain scores.
Conclusion: Axis I and II findings of Asian TMD patients were
generally similar to their Swedish and American cohorts. In all 3
populations, women of child-bearing age represented the majority
of patients. Muscle disorders were the most prevalent type of
TMD. A substantial portion of TMD patients were depressed and
experienced moderate to severe somatization.
J OROFAC PAIN 2003;17:21–28.
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T

emporomandibular disorders (TMD) refer to a collection of
medical and dental conditions affecting the temporomandibular joint (TMJ) and/or the muscles of mastication,
as well as contiguous tissue components. Although specific etiologies underlie some TMD, as a group these conditions have no
common etiology or biologic explanation. They comprise a heterogeneous group of health problems, the signs and symptoms of
which are overlapping but not necessarily identical.1 Despite differences in methodologies, several epidemiologic studies have
shown that signs and symptoms of TMD are common in the
Caucasian population.2–4
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Two of the critical inadequacies that severely
limit the generalization of these studies are (1) the
lack of operational criteria with demonstrated scientific reliability for measuring or assessing clinical
signs and symptoms, and (2) absence of clearly
specified diagnostic criteria for the muscle and/or
joint conditions of subtypes of TMD.5 The presence of negative or maladaptive behavioral, emotional, and psychosocial factors in patients may
complicate the diagnosis of TMD. Although no
definitive psychologic profiles have been identified
in TMD patients, elevations in anxiety, depression,
and somatization have been consistently found.6,7
Somatization refers to a predisposition to perceive
nonspecific physical symptoms as troublesome and
for which treatment is often sought. 8 Because
TMD represent a chronic pain condition and all
chronic pain conditions are associated with psychologic, behavioral, and social factors in addition
to physical pathology, complete assessment of
TMD patients should include the evaluation of
these biobehavioral factors.7 There are, however,
few attempts to integrate biobehavioral findings
into a coherent diagnostic or assessment for
chronic pain. These include the multiaxial classification system developed by the International
Association for the Study of Pain9 (IASP) and the
Multidimensional Pain Inventory (MPI) developed
by Turk and Rudy.10 Although the IASP classification system accounts for physical and behavioral
factors on its separate axes, it lacks the specificity
necessary to distinguish the different types of
TMD. The MPI is limited to classification of only
behavioral or psychosocial factors and pain, and
classifies pain patients according to the level and
type of psychosocial functioning. The MPI does
not simultaneously incorporate classification of
pain patients according to physical or pathophysiologic findings.
The Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) were developed to address the above-mentioned shortcomings.5 Data for the development of the RDC/TMD
were gathered in longitudinal studies of TMD and
other pain conditions conducted collaboratively by
the Department of Oral Medicine, University of
Washington, and the Group Health Cooperative
(GHC) of Puget Sound, a large health maintenance
organization (HMO) comprising approximately
500,000 enrollees in the Pacific North region of
the United States. The RDC/TMD use clinical
examination and history-gathering methods with
scientifically demonstrated reliability for gathering
clinical signs of TMD, and also include assessment
of behavioral, psychologic, and psychosocial fac-
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tors. This dual-axis system allows a physical diagnosis based on pathophysiology to be placed on
one axis (Axis I) and assessment of TMD-related
parafunctional behaviors, psychologic distress, and
psychosocial function on the second axis (Axis II).
The RDC/TMD are usually administered by pen
and paper. The data collected are then entered
manually and batch processed by a mainframe statistical package to obtain Axis I and II findings. A
time lag between patient history taking/clinical
examination and the generation of diagnoses is
thus inevitable. As psychologic factors have been
implicated in the predisposition, initiation, and
perpetuation of TMD, 11–14 knowledge of a
patient’s Axis II profile is important for the initial
management of TMD.
Most past and current TMD research had been
conducted on Caucasian populations and little is
known about TMD subtypes and psychosocial
profiles in Asian patients.15,16 A project to create
an on-line computerized diagnostic tool based on
the RDC/TMD was undertaken by the Faculty of
Dentistry and School of Computing, National
University of Singapore.15 This computerized diagnostic system (NUS TMDv1.1) allows for direct
data input by patients/clinicians, chairside generation of Axis I and II findings, and automatic
archiving of data in SPSS or other tab-delimited
format for data-mining and global exchange. This
system was used in the present study, the objectives of which were to (a) determine the prevalence
of different types of TMD, psychologic distress,
and psychosocial dysfunction in Asian TMD
patients; (b) compare data between Asian and
Swedish and American TMD patients; (c) evaluate
gender differences in physical diagnoses, depression, somatization, and psychosocial dysfunction;
and (d) explore the usefulness of the RDC/TMD
for gathering research-relevant and clinically relevant data in international cross-cultural studies.

Materials and Methods
Data were collected on 202 consecutive patients
referred to the TMD clinics at the National Dental
Center and National University Hospital,
Singapore. The patients were referred from general
and specialist dental or medical practitioners in the
community to the TMD clinics, which are the only
institutionalized resource for diagnosis and management of TMD in Singapore. The comparison
groups were 82 TMD subjects referred to the
TMD Center in Linköping, Sweden, and 261
TMD subjects referred for treatment to the
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Orofacial Pain Clinic, Department of Oral
Medicine, University of Washington. Data comparing the Swedish and American TMD samples
were reported in an earlier paper.17 Exclusion criteria for the Asian group were identical with those
from the comparison samples, namely: (a) patients
younger than age 18 years (because several questions were difficult to understand or inappropriate) and (b) patients with medically diagnosed polyarthritis. Of the 202 consecutive referrals, 11
were excluded from the present study because of
age (younger than 18 years old). The mean age of
the 191 patients selected was 33.6 ± 9.3 years; 138
patients (72.3%) were women and 53 (23.7%)
were men. The patients were predominantly
Chinese (83.2%), with Malays and Indians making
up the bulk of the remaining patients.
At the initial appointment, before undergoing
treatment, patients used the NUS TMDv1.1 to
answer the RDC/TMD history questionnaire. The
questionnaire, which was modified for the Asian
population, includes 31 questions covering information devoted to demographics and Axis II psychosocial assessment. Modifications involved only
patient demographics (race, origin of ancestry,
education, and household income) and did not
affect RDC/TMD diagnostic rules. Psychologic status was assessed through the depression and nonspecific physical symptom scores measured with
subscales of the Symptom Checklist-90 (SCL90). 18 Psychosocial functioning was assessed
through the graded chronic pain scale, which
yields a score of 0 to IV (0 = no TMD pain, I =
low disability/low intensity pain, II = low disability/high intensity pain, III = high disability/moderately limiting, and IV = high disability/severely limiting), reflecting the severity and impact of TMD
on interference with usual functioning at home,
work, or school, and disability days because of
TMD pain. After the electronic questionnaires
were completed, clinical examinations were carried
out by 3 RDC/TMD calibrated clinicians whose
reliability as RDC/TMD clinical examiners had
been previously established. The latter was conducted as part of an international collaborative
oral health research planning project funded by the
US National Institute of Dental and Craniofacial
Research. Examinations were conducted according
to specifications detailed in the RDC/TMD.5 The
RDC/TMD clinical examination involves clinical
assessment of TMD signs and symptoms including
(a) pain site, (b) mandibular range of motion and
associated pain, (c) TMJ sounds, and (d) muscles
and joint palpation or tenderness. The RDC/TMD
group the most common forms of TMD into 3

diagnostic categories or groups (muscle disorders,
disc displacements, and other joint conditions
[arthralgia, osteoarthritis, and osteoarthrosis]) and
allow multiple Axis I diagnoses to be made for a
given patient. The input data were fed into a hardcoded rules engine which formalizes the computational aspect of Axis I diagnosis and Axis II status
based on the RDC/TMD.19 The input data goes
through 3 phases in the rules engine. Data cleaning
is performed to handle missing and conflicting
data elements correctly so as to uphold data
integrity. Filtered data is then channeled to the
core decision-making process in the rules engine
where diagnoses are derived. The generated diagnostic data were automatically archived in SPSS
format. Frequency distributions and descriptive
statistics were obtained through the use of SPSS
version 10 for Windows (SPSS, Chicago, IL), and
chi-square (2-sided) statistical analyses were performed (P < .05) to evaluate gender differences.

Results
The age-gender distribution of Asian TMD
patients is shown in Fig 1. The mean age of the
patients was 34.8 years for the women (range from
18 to 65 years) while the mean age was 30.6 years
for the men (range from 18 to 50 years). The
Asian group consisted of significantly more
women. The female-to-male gender ratio of 3.1:1
compares with Swedish and American ratios of
3.6:1 and 5.0:1, respectively. For all 3 groups,
women between the ages of 25 and 44 constituted
the majority of patients. Approximately 50% of
the Asian patients had tertiary education and the
majority of the remaining (45%) were moderately
educated (secondary to pre-university education).
The distributions of RDC/TMD Axis I diagnoses
of Asian TMD patients are shown in Figs 2a and
2b together with comparable Swedish and
American data. Group I disorders were found in
31.4% of the Asian patients. Approximately 13%
exhibited myofascial pain and 18% exhibited
myofascial pain with limited opening (Fig 2a). The
percentage of patients with Group I disorders was
substantially higher in the Swedish and American
cohorts (approximately 76% for both groups). As
can be seen from Figs 2a and 2b, muscle disorders
were the most common type of TMD in all 3 populations. Group II (disc displacement) disorders
were found in 15.1% of the left TMJs and 15.7%
of the right TMJs in Asian patients. Specific distributions of the various Group II subtypes are
shown in Fig 2b. The most common form of disc
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Fig 1 Distribution of Asian (n = 191),
Swedish (n = 82), and American (n =
261) TMD patients by age and gender.
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Fig 3 Distribution of depression (D) and somatization (S) scale scores and graded
chronic pain status.

displacement in Asian subjects was Group IIa (disc
displacement with reduction), while disc displacement without reduction showed fairly low prevalence rates. These findings parallel those for the
comparison groups, although overall higher rates
of disc displacements with reduction were
observed for both Swedish and American cohorts
compared to the Asian sample. A similar distribution pattern for Group III subtypes was found
when Asian, Swedish, and American TMD cohorts
were compared. Group III (arthralgia, arthritis,
and arthrosis) disorders were found in 12.6% of
the left TMJs and 13.0% of the right TMJs of
Asian patients. Higher rates of TMJ arthralgia
were also observed for Swedish and American
patients. The prevalence of TMJ arthritis and
arthrosis was generally low in all 3 populations.
The distributions of depression and somatization scale scores are shown in Fig 3. Asian patients
experienced moderate to severe depression
(39.8%), and 47.6% had moderate to severe somatization scores. Data for Swedish and American
patients were quite similar (Fig 3). The distributions of graded chronic pain status of TMD
patients are also shown in Fig 3. Psychosocial dysfunction was observed in only 4.2% of Asian
patients, based on graded chronic pain scores. The
percentages of Swedish and American TMD
patients that were psychosocially dysfunctional
were much higher.
For the Asian cohort, no significant gender difference was observed for physical diagnoses,

depression, and somatization (Table 1). Male
patients were, however, more likely to be psychosocially dysfunctional (Table 1). Despite the
female-to-male ratio of 3.1:1, 75% of the patients
with high disability that was moderately limiting
were men.

Discussion
Patients younger than 18 years were excluded from
the study, as several questions may be difficult to
understand or inappropriate and because the
RDC/TMD have been calibrated to date only for
those over 18 years of age. Pow et al20 estimated
the prevalence of self-reported symptoms associated with TMD and treatment-seeking in adult
Chinese in Hong Kong. Only 1% of the Hong
Kong Chinese population had TMD-related jaw
pain that was of moderate or severe intensity and
occurred frequently. Only 0.6% of the population
had sought treatment for jaw pain, impaired jaw
opening, or joint clicking. No gender-related difference in treatment-seeking behavior was observed.
Their result is contradictory to that of the present
study, where a female-to-male ratio of 3.1:1 in
treatment-seeking was observed. The latter ratio is
consistent with other clinical studies around the
world, which report female-to-male ratios of 3:1 to
9:1 in persons seeking care for TMD.17,21 The predominance of women seeking treatment may be
due in part to their greater health awareness.22 In
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Table 1 Gender Differences for Physical
Diagnoses, Depression, Somatization, and
Psychosocial Function
No. of patients
Males Females
Axis I
Group I: muscle disorders
Myofascial pain
9
16
Myofascial pain with
5
30
limited opening
No Group I diagnoses
39
92
Group II: Disc displacements (right TMJ)
With reduction
5
19
Without reduction with
2
3
limited opening
Without reduction
0
1
without limited opening
No Group II diagnoses
46
115
Group II: Displacements (left TMJ)
With reduction
6
13
Without reduction with
1
7
limited opening
Without reduction
0
2
without limited opening
No Group II diagnoses
46
116
Group III: Other joint conditions (right TMJ)
TMJ arthraglia
3
19
TMJ arthritis
0
1
TMJ arthrosis
0
2
No Group III diagnoses
50
116
Group III: Other joint conditions (left TMJ)
TMJ arthraglia
2
19
TMJ arthritis
0
0
TMJ arthrosis
0
3
No Group III diagnoses
51
116
Axis II
Depression scale scores
Normal
34
81
Moderate
9
39
Severe
10
18
Somatization scale scores
Normal
34
66
Moderate
11
32
Severe
8
40
Graded chronic pain status
Grade 0
1
2
Grade I
19
64
Grade II
27
70
Grade III
6
2

Differences

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS
NS
NS
S

NS denotes no statistical difference; S denotes statistically significant
gender differences (results of Chi-square tests [P = .05]).

the present study, for all 3 TMD cohorts, women
of child-bearing age represented the majority of
patients. The gender and age distribution suggests
a possible link between TMD and the female hormonal axis.23 The use of exogenous female reproductive hormones for postmenopausal hormone
replacement therapy or oral contraceptives has
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been implicated as a risk factor for TMD. 24 A
more recent study has, however, concluded that the
use of exogenous estrogen may not place women at
increased risk of developing TMD.25
Studies of patients seeking treatment for TMD
have reported prevalences of 26% to 31% for
arthrogenous conditions and 30% to 33% for
myogenous disorders.26 These findings are consistent with those of the present study. The most
common type of TMD was muscle disorders in all
3 TMD patient cohorts, consistent with the higher
prevalence of muscle disorders in the general population.27 In contrast to Swedish and American
TMD patients, more Asian patients suffered from
myofascial pain that was associated with limited
opening. This may be attributed in part to the generally smaller jaw structures, and thus smaller
range of mandibular opening, of Asians. Several
Asian subjects reported the presence of muscle
pain in response to palpation but did not meet the
RDC/TMD criteria for a muscle disorder diagnosis
(3 or more tender muscle sites located on the same
side of the face as the presenting orofacial pain
complaint out of the 20 sites palpated). In the
Swedish population, a higher proportion of subjects, as compared to the American sample, chose
not to report pain per se but preferred to use
“tired” or “stiffness” to describe their jaw muscle
symptoms. It may be important to pursue whether
these differences in symptom reporting are a function of cross-cultural differences when pain or
related physical symptoms are reported. The most
common Group II and III diagnoses in the present
study were disc displacement with reduction and
TMJ arthralgia, respectively. The present findings
do not support the consensus that TMJ disc displacement and osteoarthritis occur concomitantly.28,29 Because methods used to examine all 3
patient cohorts of the present study were identical,
any differences in prevalence rates for TMD subtypes cannot be attributed to methodological differences. While there appears to be good agreement concerning the distribution of TMD subtypes
based on the RDC/TMD definitions across the
cohorts studied, the differences among cohorts
observed in this study point to the need for further
cross-cultural research to explore more fully how
differences across cultural and ethnic groups, physical, and other structural factors contribute to the
differential rates of expression of TMD subtypes.
Psychologic factors have been implicated in several aspects of TMD.30 First, stress-related muscle
hyperactivity and oral habits have been suggested
as etiologic factors. Secondly, psychologic factors
have been suggested to explain why some patients
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seem to be more troubled by some symptoms and
why only a small percentage of patients actually
seek treatment. Finally, psychologic conditions
have been used to explain why some patients do
not respond to conventional therapy. In the present study, Axis II findings for depression and
somatization were very similar between Asian and
Caucasian TMD cohorts. When data were pooled,
approximately 40% to 50% of patients were
depressed and 50% to 60% experienced moderate
to severe somatization. These results are consistent
with findings from a careful study of psychiatric
morbidity in American TMD patients31 and those
of Auerbach et al,32 who also found that substantial portions of TMD patients were clinically
depressed.
For TMD patients who manifest appreciable psychologic disturbance, biomedical therapies aimed at
alleviation of physical symptoms alone may be limited. Such a limited approach may perpetuate an
unsatisfying search for dental, medical, surgical,
pharmacologic, and other types of symptom management. It is therefore prudent that patients with
abnormal psychologic profiles are identified at the
initial visit. The on-line computerized diagnostic
tool NUS TMDv1.1 allows the fore-mentioned to
be achieved. Psychologically oriented referral
should be introduced as part of the total management of patients with depression and somatization.
Turk et al33 have recommended the use of a cognitive behavioral approach to the education and
treatment of TMD patients, and Dworkin et al
have demonstrated their effectiveness.34–36 This
approach offers the dual benefit of teaching
patients how to self-manage many of their symptoms, while enhancing the feeling of empowerment
(locus of control) that comes from such skills.
Although no significant gender difference was
observed for depression and somatization, male
Asian patients were more likely to be psychosocially dysfunctional. The reason for this observation is not known and warrants further investigations involving more patients with psychosocial
dysfunction. The percentage of Swedish and
American TMD patients that were psychosocially
dysfunctional was 3 to 5 times higher than that of
Asian TMD patients. Sanders et al conducted a
cross-cultural study on chronic back pain involving subjects from 6 countries in North and South
America, Asia, and New Zealand.37 Although no
differences were observed in self-reported pain
intensity or physical findings, significant differences in rates of psychosocial dysfunction were
observed. American patients were found to be the
most dysfunctional, as was the case in the present

study. The bases for these observations are also
not known. For the present study, again, it seems
reasonable to conclude that the differences
observed do not arise from variations in study
methodology. It seems equally important to suggest that further research is needed to explore how
differences in culture, ethnicity, and related variations in health care provision are possible factors
influencing the differential expression of TMD in
patients around the world. In this regard, it is
especially crucial to remember that the values used
to define depression, somatization, and graded
chronic pain scales were based on normative values derived from a US population. Asian-derived
standards must be established for accurate interpretation of results.
Results from this study support the usefulness of
the RDC/TMD for gathering research and clinically relevant data in international cross-cultural
studies. Comparisons can be made between different groups of TMD patients when the same set of
examination procedures, the same clinical diagnostic algorithms, and the same history methods are
used to assess behavioral, psychologic, and psychosocial factors. Axis I and II findings of Asian
TMD patients were generally similar to their
Swedish and American cohorts. In all 3 TMD populations, women of child-bearing age represented
the majority of patients. Muscle disorders were the
most prevalent type of TMD. A substantial portion of TMD patients were depressed and experienced moderate to severe somatization.
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Muscle disorders were the most prevalent type of TMD. A substantial portion of TMD patients were depressed â€¦Â Aims: To use the
Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) to investigate the physical diagnoses, psychologic distress,
and psychosocial dysfunction in Asian TMD patients. The RDC/TMD Axis I and II findings were compared to those of Swedish and
American TMD patients. Methods: One hundred ninety-one patients (53 male and 138 female) referred to 2 institutionalized TMD clinics
in Singapore were enrolled in the study. The mean age of the predominantly Chinese population (83.2%) was 33.6 +/- 9.3 years.
Temporomandibular disorders (TMD) and psychosocial factors reportedly associate. The underlying factors remain partially obscure,
however, and further studies are required to clarify the relationships. The aims of this study were thus to assess in a non-patient working
population the prevalence of TMD and related symptoms, and to clinically diagnose and follow the natural courses of TMD over a oneyear period. In addition, possible comorbidity of temporomandibular and/or neck muscle pain and perceived stress and their impact on
work performance were investigated, as well as how various psychos... hypochondriacal disorder; somatoform autonomic dysfunction;
chronic somatoform pain disorder; other somatoform disordersÂ Psychosocial factors change the patient's behavior, which is
manifested by increased appeal for medical help. Although patients with FFRC, unlike those with functional pathology, present many
complaints and are concerned about their health, the results of their examination are within reference values. FGID have psychosocial
consequences.Â Psychosocial impact on the disease, namely emotional distress and inadequate consciousness, leads by feedback
mechanism to the strengthening and strengthening of symptoms. CONTENT: Lecture 1. Introducing Medical Psychology. Psychological
Models of. Mental Disorders â€¦.5 Lecture 2. The Psychology of Treatmentâ€¦.14 Lecture 3. Coping and Defense Mechanisms. Coping
with Chronic.Â In this type of model it is assumed that psychiatric illnesses or psychological problems take place when people who are
biologically open to such difficulties are exposed to particular stresses.Â In later life, patients, such as the man with chest pains referred
to earlier, experience feelings towards significant others and deal with them in a manner similar to that which occurred during the
oedipal phase of development.

