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ABSTRACT:
Background:Temporomandibular disorder is a generic term used for a set of musculoskeletal disorders 
which may affect the masticatory system. Surface electromyography provides a non-invasive evaluation 
when the muscle is at rest and then compares it to its activity during muscle contraction. The procedure is 
carried out with electrodes placed on patients’ skin, in general bilaterally. Its technical simplicity allows 
its use in dentistry and clinical research.
Materials and Methods:Aquestionnaire based study was conducted in a university hospital setting and a 
sample of  100 undergraduate students participated in this study. The questionnaire consisted of questions 
pertaining to surface electromyography in diagnosing temporomandibular disorders. The data was 
collected and tabulated In Excel . Statistical analysis was performed using SPSS Software version 20.0.
Results:63% of the participants stated that  pain can cause alterations in surface electromyography . 68% 
of the participants stated that surface electromyography is moderately accurate and is useful in the field of 
research.
Conclusion:Within the limitations of the study it can be concluded that electromyography cannot be used 
as a single diagnostic tool due to its low specificity and sensitivity, rather its effectiveness could have 
some value as an additional research tool to study muscle TMD features.
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INTRODUCTION:
Orofacial pain disorders can be divided into different subgroups. Temporomandibular disorders (TMD) 
also known as stomatognathic disorders are one such disorder (1,2). Pain and muscle dysfunctions are  the 
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keystone symptoms of temporomandibular disorders. Clinically, TMD-related pain is described as 
myogenous, unilateral, and dull and characterized by variable  duration and intensity (3). The most 
commonly involved muscles are masseters (4) and anterior temporalis.The multifactorial etiology of this 
condition hinders the diagnosis and requires many tools  in order to come up with a diagnosis.(5)

An accurate recognition of TMD is important in the case of children, as early identification of TMD in 
childhood could be useful in order to minimise the risk of developing chronic pain and  also prevents 
severe TMD problems during adolescence (6). Children with congenital abnormalities, such as cleft lip 
and palate (CLP) are potentially at risk of developing TMD due to psychosocial burdens, malocclusions 
predisposing them to this condition (7). The signs and symptoms of TMD occur more frequently in 
children with CLP than in children and adolescents (4)in the general population(8)
The diagnosis of musculoskeletal disorders of the sto- matognathic system, viz., temporomandibular 
disorders (TMD), is mainly based on a thorough clinical assessment, including the integration of the 
findings of imaging studies.  Notwithstanding that, several other instrumental approaches have been 
proposed over the years as valu- able tools for either diagnosing or monitoring symptoms in TMD 
patients.There are different tools which are useful in  the diagnosis  of stomatognathic disorders. 
Currently the most useful tool for TMD assessment are the Research Diagnostic Criteria for 
Temporomandibular Disorders (RDC/TMD) (9)).The criteria helps in the identification of TMD  by 
diagnosing both physical and psychosocial aspects(10)Another tool which is used is functional brain 
imaging studies which increase the activation of the somatosensory cortex, anterior cingulate, and 
prefrontal cortex and decreased thalamic activation in patients with TMD (11) However, This neural 
activation pattern is similar to other chronic pain disorders and is related to sensitization of pain-
producing centers.(12)

Electromyography is  a diagnostic tool  which  allows an evaluation of muscle function and efficiency by 
directly and objectively detecting their electrical potentials (13). This method has been widely used for 
the diagnosis of patients with general muscle disorders, neuromuscular diseases or diseases affecting 
neuromuscular  performance(14). Surface electromyography provides a non-invasive evaluation when the 
muscle is at rest, and then compares it to its activity during muscle contraction . The procedure is carried 
out with electrodes placed on  patients’ skin, in general bilaterally (15) The analysis of the sEMG findings 
is limited to three main subjects: “general muscle activity, the cooperation of different muscles, and the 
variability of their activity over time”(16) Surface electromyography is a reliable tool for clinical 
diagnosis of myogenous TMD and for the study of muscle function .  Our team has extensive knowledge 
and research experience  that has translated into high quality publications. (17–23), (24–38). The aim of 
this study is to assess the awareness  about surface electromyography among undergraduate students. 

MATERIALS AND METHODS:
Study setting :
This study  was conducted in a university setting located in South India. Approval  for  the  project  was  
obtained  from  the Institutional Review  Board  of Saveetha Institute  of Medical  and  Technical  
Sciences,  Chennai,  India.

Data collection:
A questionnaire comprising 10 questions circulated among 100 population of undergraduates   The 
questionnaire contained questions pertaining to the use of surface electromyography  in  the diagnosis of 
stomatognathic disorders
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Statistical analysis:
The collected data was tabulated and analysed with a statistical package for social sciences for windows, 
version 20.0 (SPSS Inc., Vancouver style) and results were  obtained. Categorical variables were 
expressed in frequency and percentage. Chi square test was used to test association between categorical 
variables. Chi square test were carried out using age, gender and as independent variables and dependent 
variables. The statistical analysis was done by Pearson chi square test. P value < 0.005 was considered 
statistically significant.square test was used to test association between categorical variables. Chi square 
test were carried out using age, gender and as independent variables and dependent variables. The 
statistical analysis was done by Pearson chi square test. P value < 0.005 was considered statistically 
significant.

RESULTS:
The distribution of the  year of study among the participants of this study shows that the majority of the 
participants were internship students 41%, followed by final years 35% and the remaining 24% were third 
year students. (Figure 1).

Majority of the participants believed that pain can cause alterations in electromyographic activity 63% 
whereas the remaining stated that pain had no effect on electromyographic activity 37%. (Figure 2).

Majority of participants stated that surface electromyography is moderately accurate in diagnosing 
stomatognathic disorders 68%. The remaining 32% stated that it was highly accurate in diagnosing 
stomatognathic disorders. ( Figure3).

Majority of participants stated that the potential barrier in using surface electromyography is the lack of 
accuracy 44%. 34% of the participants considered the high maintenance cost as the potential barrier in 
using surface electromyography. The remaining 22% stated that electromyography is uncomfortable for 
the patient. (Figure 4).
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Figure 5- Bar graph shows association between year of study and the responses to the question can  
surface electromyography be used as a single diagnostic tool

Figure 6
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DISCUSSION:
The majority of the participants stated that pain causes alterations in surface electromyography. This 
finding is in consensus with previous literature. Peck el 2008 has stated that pain is able to cause a greater 
alteration in surface electromyography . The reason behind this finding is that Pain induces adaptations by 
reworking muscle activity in order to shield the masticatory motor system from possible trauma .Hence 
During muscle contraction pain can cause greater alteration in electromyographic activity (39)(16,40)

Majority of the participants stated that electromyography is moderately accurate in diagnosing 
stomatognathic disorders. Manfredini et al 2011 reported a moderate efficiency of sEMG at rest in 
discriminating between myogenous TMD-pain and asymptomatic subjects in his study(41) He 
determined the diagnostic value of EMG in distinguishing between TMD and non-TMD patients. They 
reported a moderate effectiveness of sEMG at rest position in discriminating between patients without 
TMD and those with TMD only in the left temporal muscle. Similarly Glaros et al 1997 reported that 
moderate effectiveness of sEMG at rest position in discriminating between patients without TMD and 
those with TMD was seen in the left temporal muscle and left masseter muscle (41)

The most dominant TMD conditions are pain-related temporomandibular disorders (TMD-P) .The 
primary manifestation of TMD-P is a persistent, recurring, or chronic pain that affects jaw muscles, the 
temporomandibular joint (TMJ), and/or adjacent structures .Subjects diagnosed with TMD-P modify a 
tension of their masticatory muscles. Pain induces adaptations by reworking muscle activity in order to 
shield the masticatory motor system from possible trauma . During muscle contraction pain can cause 
greater alteration in electromyographic activity, which in turn may affect the accuracy of this equipment 
(42)

Many of the participants stated  that lack of accuracy is the potential barrier in using surface 
electromyography. Several  studies have attempted to diagnose TMDs or confirm their treatment through 
surface EMG because this method provides objective and quick results compared to questionnaire-based 
surveys or radiological diagnosis.
However most of the studies reveal that the use of surface electromyography indices in the diagnosis of 
stomagnothic disorders should be used attentively, rarely if ever,  mainly due to the potential risk of false-
positive results (43). Ferrari’s et al 2000 stated that Clinically, the determination of the presence or 
absence of TMD does not appear to be enhanced by the use of SEMG. 
However, the modality may be useful in a meticulously controlled research setting.It is logical to suggest 
that  there is a need for future studies which should be mainly directed to define the sEMG features of jaw 
muscles during physiological functioning and normalize them according to all possible confounding 
factors (e.g., age, sex, facial morphology, and body mass index), in order to provide a set of physiological 
range of measures for comparison with patient populations.

CONCLUSION:
Within the limitations of the present study, it was observed that the undergraduates had sufficient 
knowledge and awareness on electromyography for diagnosing TMD . Based on the results it can be 
concluded that electromyography cannot be used as a single diagnostic tool due to its low specificity and 
sensitivity, rather its effectiveness could have some value as an additional research tool to study muscle 
TMD features.
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