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INTRODUCTION

Temporomandibular disorder (TMD) is a collective term em-
bracing several clinical problems that involve the mastica-
tory musculature, the temporomandibular joint and associ-
ated structures, or both. Signs and symptoms of TMD have 
a higher incidence in the general population (20–75%) than 
the proportion of the population who present for treatment 
(2–4%).1

Painful TMDs are classified into the Myofascial pain group 
and Arthralgia group according to Research Diagnostic Cri-
teria for TMD (RDC/TMD).2,3, 4 The aetiology of TMD re-
mains unclear, but it is likely to be multi-factorial. Five ma-
jor factors associated with TMD are occlusal factors, trauma, 
emotional stress, deep pain input and parafunctional activi-
ties, but these have been the subject of much debate. 

G J Huang et al.2 investigated risk factors for three diagnos-
tic subgroups of painful TMD in Washington. Their study 
consisted of 97 subjects with myofascial pain only, 20 with 
arthralgia only, 157 with both myofascial pain and arthralgia, 
and 195 controls without painful TMD. Trauma, clenching, 
third molar removal, somatization, and female gender were 
identified as risk factors for subjects with myofascial pain 
as well as for subjects with concurrent myofascial pain and 
arthralgia. Analysis of various risk factors associated with 
subgroups of TMD has been carried out in various studies 
mostly in the western population. Several studies have cat-
egorized painful TMD into subgroups like myofascial pain, 
arthralgia and concurrent myofascial pain and arthralgia.2, 5-8

Since TMD is a common complaint of patients attending 
dental outpatients, knowledge of risk factors is useful in 
the management of the condition. Thus, this study aimed 
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ABSTRACT
Introduction: Temporomandibular Disorders (TMD) encompass several entities, which may have differing etiologies 
Aim: To identify risk factors for painful TMD among the Indian population presenting to the dental outpatient. 
Methodology: Subjects with Painful TMD were classified into one of the following three groups: Group 1 (n=24): myofascial pain 
only, Group 2 (n=38): arthralgia only and Group 3 (n=41): myofascial pain and arthralgia. Forty-one subjects were included in the 
asymptomatic control group. Adjusted odds ratios (OR) were calculated from multiple logistic regression models that included 
the relevant risk factors. 
Results: Increased risk of myofascial pain with arthralgia was significantly associated with clenching (OR: 7.9, CI: 2.1-30), 
trauma (OR: 12.3, CI: 2.1-69.9), third molar extraction (OR: 3.7, CI: 1.1-12.6), and nonspecific physical symptoms (NPS) with 
pain (OR: 8.1, CI: 1.8-35.4). Increased risk of myofascial pain only was associated with clenching (OR: 5.5, CI: 1.3-23.3), trauma 
(OR: 13.2, CI: 2.2-77.5), and NPS with pain (OR: 6, CI: 1.3-26.7). Increased risk of arthralgia only was associated with trauma 
(OR: 9, CI: 1.8-45.4).
Conclusion: A high proportion of subjects with painful TMD reported having clenching, trauma, NPS with and without pain, and 
depression.
Key Words: Temporomandibular disorders, Risk factors, Myofascial pain, Arthralgia, Clenching
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to investigate risk factors for the diagnostic subgroups of 
painful TMD among the Indian population presenting to 
the dental outpatient. The objectives of the study were to 
determine the prevalence of various subgroups of painful 
TMD, to describe the demographic characteristics of pa-
tients with painful TMD, to describe various risk factors 
associated with painful TMD, and to identify risk factors 
that are more frequently associated with painful TMD.

SUBJECTS AND METHODS

This study was carried out in the department of Oral Medi-
cine and Radiology, of a dental hospital. Approval to carry 
out this study was obtained from Institutional Ethics Com-
mittee (Letter No.: IEC 146/2008). All subjects in this 
study were recruited from the dental outpatient department 
and enrolled for the study after obtaining informed con-
sent. A total of 14,287 patients visiting dental outpatient 
was screened and those reporting pain in the jaw muscles or 
the joint in front of the ear or inside the ear (other than ear 
infection) were enrolled as cases (n=103) after satisfying 
the inclusion and exclusion criteria. Concurrent controls 
(n=41) were selected from the same outpatient department. 
They may have come to the dental clinic for a variety of 
reasons including cavities, periodontal disease or preven-
tive maintenance, but with no pain in the jaw muscles, 
temporomandibular joint (TMJ), or inside the ear. Inclu-
sion criteria for cases were patients with pain in the jaw 
muscles, the joint in front of the ear or inside the ear (other 
than ear infection) and patients who agree to sign informed 
consent. Exclusion criteria for cases were the presence of 
polyarthritis or another rheumatic disease, patient with 
trauma to jaws with clinical suspicion of jaw fracture, pa-
tients with a previous history of temporomandibular joint 
surgery, patients having pain in the jaw muscles or TMJ 
region attributed to pathology other than TMD. 

All subjects underwent an interview using a standard history 
questionnaire form (modified from RDC/TMD) by a trained 
examiner. Information on risk factors was obtained by ask-
ing questions that required dichotomous answers (Yes/No) 
as follows: History of Parafunctional activity like clench-
ing or grinding of teeth, Facial trauma with no jaw fracture, 
Recent dental treatment, Third molar removal, Orthodontic 
treatment, and Unilateral chewing. Patients were asked to 
report subjectively whether they consider themselves as be-
ing stressed all the time, most of the time, sometimes, rarely, 
or never. The psychosocial assessment was carried out by 
administering a scale of SCL-90 as described in the RDC/
TMD. Depression, nonspecific physical symptoms (NPS) 
with pain items included and NPS with pain items excluded 
were measured. 

EXAMINATION

All subjects underwent detailed TMJ & intraoral examina-
tion. Examiner calibrated his finger pressure for palpation 
of joint and muscles using a pressure algometer. The stand-
ardized pressure recommended by RDC/TMD was followed. 
TMJ examination was carried out according to specification 
by RDC/TMD. Intraoral examination was performed to note 
details of missing teeth, root remnants and molar relation. 
The occlusal condition was classified using Eichner’s index. 

Depending on the data collected, cases were classified into 
three groups of painful TMD, based on the RDC/TMD:  
Group 1: One with myofascial pain only. (n=24), Group 
2: One with arthralgia only (n=38), Group 3: One with both 
myofascial pain and arthralgia (n=41). Asymptomatic con-
trols were assigned to group 4 (n=41). 

The second trained examiner carried out the standard TMJ 
examination for 10 painful TMD cases which were already 
examined by the first examiner. She classified the cases into 
three groups without prior knowledge of the first examiner’s 
findings. Inter-observer variation was assessed for these 10 
subjects.  

STATISTICAL METHODS

The SPSS statistical package for Windows, version 11.5, was 
used for the analysis of the data. Variables like NPS with 
and without pain, depression and stress were dichotomized 
(Yes/No, ‘Yes’ is a moderate and severe level of NPS with 
& without pain, depression, and presence of stress, whereas 
‘No’ is the normal level of NPS with & without pain, de-
pression, and absence of stress). The occlusal condition was 
dichotomized as ‘Eichner’s class A’ and ‘Eichner’s class B 
& C’. One way ANOVA was used to check any difference in 
age between all groups. The Chi-square test was used to ana-
lyze any difference between groups with gender, education, 
marital status, and various risk factors. The p value of less 
than 0.05 was considered to be statistically significant. Asso-
ciation between study groups and risk factors was expressed 
using an unadjusted odds ratio (OR) and a 95% confidence 
interval (CI). If 95% CI includes one, then the odds ratio is 
not significant. Adjusted odds ratios (OR) were calculated 
from multiple logistic regression models that included the 
relevant risk factors. 

RESULTS 

A total of 14,287 subjects reporting to a dental outpatient 
section of MCODS, Manipal was screened for painful TMD, 
103 subjects were diagnosed as having painful TMD. The 
prevalence of painful TMD among the patients visiting the 
dental outpatient department during one year was 0.72%.  
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Subjects with Painful TMD were classified into one of the 
following three groups: Group 1 (n=24, 23.3%): Subjects 
with myofascial pain only, Group 2 (n=38, 36.9 %): Subjects 
with arthralgia only and Group 3 (n=41, 39.8%): Subjects 
with both myofascial pain and arthralgia. Forty-one subjects 
were included in the asymptomatic control group (group 4). 

There was no statistically significant difference in the age, 
gender and marital status of subjects in the four groups (p> 
0.05). The high proportion of subjects with painful TMD had 
education below elementary school (p < 0.05) (Table 1). Ta-
ble 2 shows the per cent distribution of risk factors in all 
four groups. A high proportion of subjects with myofascial 
pain (with or without arthralgia) reported clenching, facial 
trauma, third molar removal, NPS with and without pain, and 
depression.

Table 3 shows the adjusted odds ratio for relevant risk fac-
tors. In multivariate analysis with simultaneous adjustment 
for the presence of risk factor, increased risk of myofascial 
pain with arthralgia was associated with clenching, trauma, 
third molar extraction, and NPS with pain. Increased risk of 
myofascial pain only was associated with clenching, trauma, 
and NPS with pain. Increased risk of arthralgia only was as-
sociated with trauma. 

DISCUSSION

TMD-related pain is a less common symptom with preva-
lence estimates in the region of 10–15% worldwide.9 Howev-
er; pain is the major reason that people seek professional care 
for TMD. Patients seeking treatment for TMD-related condi-
tions, notably jaw pain and functional disability, represent a 
small proportion (around 2%) of the general population.10,11,12  

Hence our study considers only painful TMD. 

The present study was an attempt to determine the preva-
lence of various subgroups of painful TMD among the pa-
tients visiting dental outpatient; and to investigate various 
risk factors associated with diagnostic subgroups of painful 
TMD, distinguishing between muscular (myofascial) pain 
and joint pain (arthralgia). 

The prevalence of painful TMD among the patients visiting 
the dental outpatient department for one year was 0.72%. It 
was relatively low as compared to previous studies.10-13  This 
could be attributed to only painful TMD being considered in 
our study. Also, our study was a single centre study and this 
centre was an oral medicine speciality clinic and not a TMD 
pain speciality clinic like in other studies.13,14

There was a higher prevalence of myofascial pain (63.1%) 
in our study. The most common type of TMD was muscle 
disorders and agrees with studies in other Western and Asian 
patient groups.13,15-17Painful TMD groups and controls were 
similar concerning gender. Results of European, US stud-

ies and Asian study12,18   have shown a significant difference 
between TMD prevalence in male subjects compared with 
female subjects.

In our study, we did not try to differentiate between clench-
ing and grinding, and a self-report of this habit was noted. A 
high proportion of subjects with painful TMD reported the 
presence of a clenching habit. There was an increased risk 
of myofascial pain only and myofascial pain with arthralgia 
associated with clenching. These findings were seen in stud-
ies by Huang GJ et al.2 and Velly AM et al.19 When the mus-
cles are voluntarily contracted for longer periods, the muscle 
fibers start to present fatigue. Muscle fatigue is considered 
to be one of the causes of pain associated with TMD. The 
hypothesis of the vicious cycle of cyclic muscle pain helps 
to explain the association between clenching and myofascial 
pain.

In our study, a high proportion of subjects with painful TMD 
reported a history of trauma. This finding of trauma as a risk 
factor for painful TMD was consistent with that of a study by 
Huang GJ et al.2 but they did not find any significant associa-
tion for the arthralgia only group. Velly AM et al.19 conclud-
ed that trauma may contribute to myofascial pain. Pullinger20 
found that a history of trauma was reported by more than 
50% of subjects with disc displacement, or myalgia only. 

In our study, third molar extraction caused a significantly 
increased risk of myofascial pain with arthralgia. This find-
ing was similar to that seen in the study by Huang GJ et 
al.3 (2002) but they also found third molar removal as risk 
factors for subjects with myofascial pain only. We did not at-
tempt to assess the temporal relationship between third mo-
lar removal and painful TMD. A prospective design would 
allow for a more definitive assessment of this risk factor. 

In our study, there was no significant association seen be-
tween TMD and orthodontic treatment. Similar findings 
were observed in previous studies.2,21

Literature data on TMD supports the existence of an asso-
ciation with several psychosocial disorders, such as anxiety, 
depression and somatization disorders.22  There is increasing 
evidence that the complex relationship between psychopa-
thology and TMD could depend upon the presence of painful 
TMD conditions and not upon the location of the disorder.13   
In our study, there was an increased risk of myofascial pain 
only and myofascial pain with arthralgia associated with 
NPS with pain. These findings of our study were similar to 
several studies that have categorized TMD into subgroups 
similar to those in our study. These studies examined psy-
chological differences between subgroups2,5-8 and generally 
indicated that patients with myogenic diagnoses had more 
pain and distress than those with joint-related diagnoses. 
The psychological distress leads to parafunctional activities 
(tooth clenching and grinding) that results in muscle pain.23
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In our study, the presence of Eichner’s Class B & C occlusal 
condition caused a significantly increased risk of myofascial 
pain with arthralgia. This finding was similar to that seen in 
the study by Takayama Y et al.24  We did not find any associa-
tion of unilateral chewing and TMD, in contrast to observa-
tion by Diernberger S et al. 25 

Inter-observer variation was assessed for 10 subjects. Di-
agnosis using RDC/TMD and classification in the case of a 
group, by both the examiners were correlated perfectly for 9 
out of 10 subjects. John MT et al.26 concluded that the RDC/
TMD demonstrated sufficiently high reliability for the most 
common TMD diagnoses, supporting its use in clinical re-
search and decision making.

CONCLUSION

The prevalence of painful TMD among the patients visit-
ing dental outpatients for one year was 0.72%. There was a 
higher prevalence of myofascial pain (63.1%) in the study 
groups. A high proportion of subjects with painful TMD 
reported having clenching, trauma, NPS with and without 
pain, and depression. Increased risk of myofascial pain only 
was associated with clenching, trauma, and NPS with pain. 
Increased risk of arthralgia only was associated with trauma. 
Increased risk of myofascial pain with arthralgia was associ-
ated with clenching, trauma, third molar extraction, and NPS 
with pain.

Our study had several strengths, including the reliable, crite-
rion-based (RDC/TMD) examination of all subjects; and ad-
justment for potentially confounding variables. The number 
of subjects in the study was small and they were from a sin-
gle centre. Hence, the results of this study cannot be general-
ized and studies with larger numbers of subjects are needed.
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Table 1: Demographic Characteristics of all four groups
Group 1
 (n = 24)

Group 2 
(n = 38)

Group 3 
(n = 41)

Group 4 
(n = 41)

Mean age in yrs (range) 30.66 (18-80) 33.7 (18-70) 38.1 (18-77) 32.8 (19-54)

Gender (% female) 50 28.9 48.8 53.7

Marital status 
(% not married)

54.2 47.2 29.3 39

Education (% with ≤ elementary 
school)*

50 15.8 34.1 12.2

(*p value was significant) 

Table 2: Percent distribution of risk factors in all four groups

Group 1
 (n = 24)
% YES

Group 2 (n = 38)
% YES

Group 3 
(n = 41)
% YES

Group 4 
(n = 41)
% YES

Clenching 33.3* 15.8 43.9* 9.8

Trauma 29.2* 28.9* 22* 4.9

Recent dental treatment 62.5 73.7 82.9 68.3

Third molar extraction 20.8 21.1 36.6* 14.6

Orthodontic treatment 4.2 5.3 9.8 4.9

Stress 83.3 84.2 90.2 85.4

NPS with pain items in-
cluded

66.7* 42.1 80.5* 39

NPS with pain items ex-
cluded

37.5 31.6 58.5* 29.3

Depression 29.2 21.1 36.6* 9.8

Occlusal condition (Eich-
ner’s class B & C)

20.8 23.7 31.7* 12.2

Unilateral chewing 37.5 39.5 43.9 36.6

(*p value was significant) 
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Table 3: Adjusted Odds Ratio for TMD groups

RISK FACTOR Myofascial pain only (N=24)
Odds Ratio (95% Confidence 

Interval)

Arthralgia only (N=38)
Odds Ratio (95% Confi-

dence Interval)

Myofascial pain with 
arthralgia (N=41)

Odds Ratio (95% Confi-
dence Interval)

Clenching 5.5 (1.3, 23.3)* 2.1 (0.5, 8.4 ) 7.9 (2.1, 30)*

Trauma 13.2 (2.2, 77.5)* 9 (1.8, 45.4)* 12.3 (2.1, 69.9)*

Third Molar Extraction 1.6 (0.4, 6.5) 1.5 (0.4, 5) 3.7 (1.1, 12.6)*

NPS with pain 6 (1.3, 26.7)* 1.3 (0.3, 5.4) 8.1 (1.8, 35.4)*

NPS without pain 0.3 (0.07, 1.6) 0.8 (0.1, 3.8) 0.7 (0.2, 3.1)

Depression 2.6 (0.5, 13.1) 2.2 (0.5, 9.5) 2.1 (0.5, 8.9)

(*p value was significant)


