
European Journal of Molecular & Clinical Medicine  
 

ISSN 2515-8260      Volume 09, Issue 07, 2022 

8572 
 

A CLINICAL EVALUATION AND CORRELATION OF BITE FORCE, 

PERIODONTAL STATUS AND ASYMPTOMATIC 

TEMPOROMANDIBULAR JOINT CHANGES USING MAGNETIC 

RESONANCE IMAGING IN STRESSED INDIVIDUALS - A CROSS 

SECTIONAL STUDY 

N Anwesh Reddy
1
,Geetha Bhat

2
, Sheema TM

3
,GummaluriSS

4 
, V S P Gupta K

5
, 

Som Sudheer B
6
 

1
Associate Professor, Department Of Periodontics, Sree Sai Dental College And Research Institute, 

Srikakulam, ANDHRA PRADESH-32001, INDIA.  

2 
Head Of The Department, Department Of Periodontics,Jaipur Dental College And Hospital, 

MaharajVinayak Global University, Dhand, Tehmeramer, Jaipur  RAJASTHAN – 302028,INDIA  

3* 
Associate Professor, Department Of Periodontics, Sree Sai Dental College And Research Institute, 

Srikakulam,ANDHRA PRADESH-32001,INDIA.
  

4
Assistant Professor, Department of Periodontics, Sree Sai Dental College And Research Institute, 

Srikakulam, ANDHRA PRADESH-32001, INDIA. 
 

5
Associate Professor, Department of Periodontics, Anil Neerukonda Institute Of Dental Sciences, 

Vishkapatnam, ANDHRA PRADESH, INDIA.  

6
Assistant Professor, Gitam Dental College And Hospital, Vishkapatnam, ANDHRA PRADESH, 

INDIA.  

CORRESPONDING AUTHOR 

Sheema TM, Associate Professor, Department Of Periodontics, Sree Sai Dental College And 

Research Institute, Srikakulam, ANDHRA PRADESH-32001, INDIA.  

Email ID: sheema.tasneem@gmail.com
 

ABSTRACT 

BACKGROUND: It is much evident that stress and bite force show either direct or indirect 

effects on periodontium whichin turn can cause changes in the temporomandibular joint 

tissues. Individual comparisons were executed but none of the studies were performed to find 

the correlation between all these parameters especially in theTMJ of asymptomatic stressed 

individuals using Magnetic Resonance Imaging (MRI). 

OBJECTIVES: The present research aimed to evaluate and correlate the Stress, Bite Force, 

Clinical Periodontal status and TMJ Radiographic changes using the gold standard technique 

i.e. Magnetic Resonance Imaging (MRI) in order to perceive both soft and hard tissue 

changes of TMJ in the Asymptomatic stressed individuals. 

MATERIAL AND METHODS: To categorize the stressed systemically healthy individuals 

from non-stressed individuals by using ISMAquestionnaire,and assess the periodontal status 

by using CPITN Probe, followed by bite force assessment using the Bite Force Sensor device 

and finally evaluate the temporomandibular joint soft and hard tissue changes by using MRI. 
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RESULTS: A significant correlation was seen between Bite Force and Stress condition; 

Gender and stress condition. Among right and left side first molar regions, males have shown a 

greater mean bite force on left sidethan females. No significant correlation was seen between bite 

force and periodontal clinical parameters (CAL, PPD& GI). However ,comparing mean bite fore on 

right and left sides with MRI changes of TMJ in all the views, even though no significant 

changes were reported, correlation were found to be negative.  

CONCLUSION: Based on the preliminary results observed by clinical (stress, bite force, 

periodontal parameters) and MRI examinations (soft tissue changes), no direct relationship 

could be determined between stress and soft tissue changes of TMJ, but due to presence of 

mild osteoarthritic changes in the condyle in few asymptomatic subjects, these patients can be 

more prone to osteoarthritis condition in near future. 

Key Words: Magnetic resonance imaging, Bite force, Psychological stress, 

Temporomandibular joint 

INTRODUCTION  

As we all know that healthy status of teeth and its supporting periodontal structures play a vital role in 

mastication with an appropriate bite force which in turn may lay down its effect on 

temporomandibular joint (TMJ) apparatus either directly or indirectly. This bite force may differ in 

healthy, gingivitis or periodontitis conditions in both stressed as well as non-stressed individuals. 

Alkanet al.
1
 confirmed that the biting abilities of healthy periodontium subjects were significantly 

greater than those of persons with chronic periodontitis. Reduced periodontal support might decrease 

the threshold level of the mechanoreceptor function because the loading forces during mastication 

induced by the masticatory muscles are controlled by the mechanoreceptors of the periodontal 

ligament (Hannam et al., 1976)
2
,which in turn may produces minor to major hard and soft tissue 

changes in temporomandibular joint apparatus. Even though the changes in the supporting structures 

of the teeth can be diagnosed clinically, it is mandatory to check the TMJ status in asymptomatic 

stressed individuals by using gold standard digital imaging technique like Magnetic Resonance 

Imaging (MRI) and make the patient aware of the upcoming pathological problems pertaining to that 

particular condition and defend him from future periodontal as well as temporomandibular joint 

impairment. 

Hence the present research aimed to evaluate and correlate the Stress, Bite Force, Clinical Periodontal 

status and TMJ Radiographic changes using the gold standard technique i.e. Magnetic Resonance 

Imaging (MRI) in order to perceive both soft and hard tissue changes of TMJ in the asymptomatic 

stressed individuals. 

MATERIALS AND METHODS 

In this present pilot cross-sectional study,a total number of 25 systemically healthy subjects 

aged between 20 to 40 years of both males and females, who were asymptomatic to any kind of 

temporomandibular problems were recruited into the study following a thorough screening with both 

inclusion and exclusion criteria who visited our outpatient department of Periodontics, Sree Sai 

Dental College and Research Institute, Srikakulam. This study was approved by the ethical 

committee of Sree Sai Dental College and Research Institute, Srikakulam, under Reference 

No: SSDCRI/IE2/2020-21/409/8 and in accordance with the Helsinki declaration 2013. Written 

informed consent was obtained from the subjects regarding willingness to participate in the current 

study after explaining all the procedures involved in the protocol and the possible benefits/problems 

associated with the proposed study. 
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Inclusion Criteria 

A total of 25 systemically healthy subjects without any TMJ disorders of both male and female, aged 

between 20 to 40 years were recruited for the study. Subjects were assessed for Stress using the 

ISMA-International Stress Management Association (1994) questionnaire (FIGURE 01). Subject’s 

positive for stress was further evaluated for their periodontal status using CPITN-C periodontal probe.  

Bite force estimation for these subjects were assessed by using BITE FORCE ANALYSIS SENSOR, 

Hari Om electronics.Radiographic TMJ hard and soft tissue changes were assessed using magnetic 

resonance imaging (MRI). 
Exclusion Criteria: 

 

• Missing opposing first permanent molar (right or left side), if the opposing first molar 

teeth were an implant and/or restored with crown, and if they had restorations serving 

as an abutment or pontic. 

•  Subjects with temporomandibular dysfunction who were undergoing drug therapy for 

muscles and joint disorders. Subjects with bruxism or any parafunctional habits. 

• Interincisal opening <15mm 

• Any patients who underwent periodontal treatment or orthodontic treatment within the 

previous 3 months. 

 

Clinical & Radiographic Parameters Assessment  

Each and every patient was clearly explained in detail regarding the procedures involved in 

the protocol and the possible benefits/problems associated with the proposed study, and 

written informed consent was obtained from the subjects regarding their willingness to 

participate in the current study. 

 Initially the patient’s bite force was recorded by placing him/her in an upright position 

without headrest and was assessed using an electromechanical device i.e., bite force sensor 

(Bite Force Sensor, Hariom electronics, Vadodara, Gujarat, India) (FIGURE 02), which 

works on strain gauge-based Wheatstone bridge principle. The device consists of display unit 

and sensing probe. The sensor is connected to the display unit which shows numerical values 

as a unit of measurement (Newton, KG or lb) set by the manufacturer. Thin gauge piece for 

each and every patient was wrapped around the sensing probes and the patient was instructed 

to do maximum bite force on both right and left sides of the occluding surfaces of maxillary 

and mandibular molars individually for five seconds. Three readings were taken with a gap 

interval of 2 min on each side and average /mean bite force was calculated. The biting force 

was displayed in Newton on the display unit. The range of measurement of the device is 0–

2500 Newton. The accuracy of bite force sensor used is ± 0.05% of its rated capacity. 

Followed by recording periodontal parameters i.e., gingival bleeding, pocket depth and 

clinical attachment level by using CPITN-C probe (FIGURE 03). 

After recording an appropriate bite force and periodontal parameters, the subjects were taken 

to MRI scan centre to get the highly advanced digital imaging done i.e., Magnetic Resonance 

Imaging to temporomandibular joint apparatus. Patients were examined using a Philips 

Achieva 1.5 T scanner (FIGURE 04). Its configuration is as follows - Length: 5.15 ft (1.57m) 

; Weight: 6393 lbs (2900 kg) ; Fringe Field Footprint: 3.8m x 2.4m - compact for maximum 
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sitting flexibility ; Helium Consumption: as low as 0.03 I/hr - typical - allows for extended 

refill times ; Wide patient opening: 110cm (43in.) flare ; Patient bore diameter: 60cm (23.6 

in., length 60cm ;  Patient Comfort: Supports patients weighing up to 250kg (550 lbs) 

comfortably. Three views of images were done in the study. 

1. Axial images in maximum intercuspation position using spin echo sequence (SE), T1 

weighted (T1W) 180, repetition time (TR) 2500, echo time (TE) 65, section thickness (ST) 

5.0 mm, field of view (FOV) 200 mm, number of excitations (NEX) 2, echo train 

length5180u, radio frequency 4, flip angle 20u. Among these images, “localizer sections” 

were used to determine the parasagittal and paracoronal sections (perpendicular and parallel, 

respectively, to the condyle) to have the perfect view.(FIGURE 04) 

2. Paracoronal images in spin echo sequence in proton-density weighted (TR2500, TE 65, 

ST52.0 mm, FOV200 and a matrix of 5126512). Six images from each side were obtained 

from anterior to posterior. These images were obtained with the patient in maximum 

intercuspation position. (FIGURE 05) 

3. Parasagittal images in SE in proton-density weighted (DP) (TR2500, TE 65, ST52.0 mm, 

FOV200 and a matrix of 5126512). Six images from each side were obtained from lateral to 

medial positions. These images were first obtained with the patient in maximum 

intercuspation position and then with the maximal opened positions. An experienced 

radiologist was in MRI who was unaware of the details of the patients evaluated the results 

for the presence or absence of a hyperintense signals and for any abnormal soft tissue 

changes. (FIGURE 06) 

 

A. 

 

B.                                                    C. 
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Figure 01 :Selection criteria of stress subjectsA.ISMA (International Stress Management 

Association, UK) questionnaire. B. Female Participant C. Male Participant 

 

 

 

 

A.                       B.                                             C. 

 

Figure 02: Assessment of the bite force in stressed individuals by using Digital Bite Force 

Sensor Device. A. BITE FORCE SENSOR DEVICE B. Recording Bite Force In Males C. 

Recording Bite Force In Females. 

 

  A                                                                                             B 

Figure 03: Assessment of the periodontal status of stressed individuals by using CPITN-

C Probe.A. GI, PD,CAL recordings by using CPITN-C PROBE.  B. CPITN-C PROBE 
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Figure 04:MRI Machine -Philips Achieva 1.5T scanner with   

                                                                 TMJcoils 

 

A.                                                            B. 

Figure 05:MRI SCANNING PROCEDUREA. CLOSED MOUTH POSITION  

                     B. OPEN MOUTH POSITION with placement of Bite-Block. 

A.   B. 

Figure 06 :MRI image views in Stir Axial,Stir Coronal and Stir Sagittal. 

(a) STIR AXIAL & STIR CORONAL  – CLOSED MOUTH VIEW 

(b) Mild flattening of mandibular condyles along articular margins 

C. STIR SAGITTAL – OPEN MOUTH VIEW 
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FIGURE 07: MRI Interpretation Report 

Statistical Analysis 

Data was expressed as Mean and Standard Deviation (M ±SD). Statistical analysis was 

performed using statistical package for social sciences ( SPSS) for Windows software, 

version 22.0 IBM private limited,Chicago,Illianois,USA. The results were evaluated 

statistically by employing independent T-Test for comparative analysis, Mann-Whitney U 

Test, One Way ANOVA Test, correlation was done using Karl Pearson's Correlation 

Coefficient in the current study. Statistical significance was set at p < 0.05. 

RESULTS 

In the current study, when demographic profile was taken into consideration, 60% of 

≤30years and 40% of ≥31years of respondents were recorded with the mean age of 

30.08years. Out of which 12 males (48%) and 13 females (52%) were recruited in the study 

(TABLE 01). When correlation was done between gender and various parameters (TABLE 

02), bite force(P<0.0001) and stress (P<0.0312) has shown statistical significance, whereas 

the other two parameters (periodontal and MRI changes) were non-significant (p>0.05). 

Among the MRI changes in coronal closed mouth position and sagittal closed and open 

mouth positions in both males and females, mild osteoarthritic changes, flattening of 

condyles and osteophytes were seen which were not statistically significant. 

Statistical significant correlation (Karl Pearson’s coefficient method) was seen 

between bite force (mean bite force on both right and left sides) and stress. Negative 

correlation was seen between MRI changes and other parameters (bite force, stress and CAL) 

which were non-significant (TABLE 03, 04&05). 
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TABLE 01: Demographic profile of respondents 

Demographic profile No of respondents N (%) 

Age groups  

<=30yrs 15(60.00) 

>=31yrs 10(40.00) 

Mean age± SD age 30.08±4.28 

Gender  

Male 12(48.00) 

Female 13(52.00) 

Total 25(100.00) 

 

 

POSITIONS MALEMean FEMALEMean T-VALUE P-VALUE 

BITE FORCE Average on Right side 706.64 356.85 12.9838 0.0001*** 

BITE FORCE Average on Left side 743.75 383.13 11.0642 0.0001*** 

STRESS 15.00 13.38 2.2955 0.0312* 

GI 0.58 0.69 -0.4351 0.6635 

PPD 3.62 3.58 0.1088 0.9134 

CAL 3.84 3.80 -0.0272 0.9783 
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TABLE 02: Correlations between Gender and Various Parameters. 

 

 

 

 

 

MRI-CORONAL/SAGITTAL -CLOSED 

MOUTH PARAMETERS 

Osteoarthritic changes  of the condyle 

 Present (Mild) 

 Absent 

Flattening 

 Present 

 Absent 

Osteophytes 

 Present 

 Absent 

Thickness 

 Present 

 Absent 

 

MRI- SAGITTAL -OPEN  MOUTH 

PARAMETERS 

Osteoarthritic changes of the condyle 

 Present (Mild) 

 Absent 

Flattening 

 Present 

 Absent 

Osteophytes 

 Present 

 Absent 
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TABLE03 : Correlation co-efficient between mean bite force of both right and left sides with 

magnetic resonance imaging. 

 

TABLE 04: Correlation co-efficient between mean Clinical Attachment level with magnetic 

resonance imaging. 

 MRI  CAL 

Spearman's rho MRICORONAL Correlation Coefficient r2 -.623 

FLATTENING Correlation Coefficient r2 .717 

OSTEOPHYTES Correlation Coefficient r2 .287 

MRISAGGITAL Correlation Coefficient r2 -.623 

MRISAGGITALFLATTENING Correlation Coefficient r2 .717 

OPENMOUTH Correlation Coefficient r2 -.623 

OPENMOUTHFLATETENING Correlation Coefficient r2 .717 

OPENMOUTHOSTEOPHYTES Correlation Coefficient r2 .287 

 

 

 

 

 

 

 

BITE FORCE 

  

MRICOR

ONAL 

 

FL

AT

TE

NI

NG 

 

OSTEOPHY

TES 

 

MRISAGGIT

AL 

 

MRISAGGIT

ALFLATTENI

NG 

 

MRISAGGITALOSTEO

PHYES 

 

OPENMOUTH 

 

MBFR 

 

CORRELATION 
COEFICIENT 

 

-.221 

 

.218 

 

.166 

 

-.221 

 

.218 

 

.166 

 

-.221 

 

MBFL 

 

CORRELATION 

COEFICIENT 

 

-.226 

 

.212 

 

.194 

 

-.226 

 

.212 

 

.194 

 

-.226 
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TABLE 05: Correlation co-efficient between stress with magnetic resonance imaging. 

 

Discussion 

 One of the main risk determinants of Periodontitis is stress which is considered as a putative 

risk factor.
4
Julita Maria F. et al., has clearly stated that the findings have shown positive 

association between exposure to stress and the presence of periodontitis.
5
 An association of 

stress factors and TMJ pain has been noted in several studies, which showed that 50 to 75 

percent of TMD patients experienced stressful life events before the onset of their 

symptoms.
6-9

 

No significant difference was found between the periodontal parameters like gingival 

bleeding, pocket depth and clinical attachment loss when compared with age and gender. 

This is in accordance with the study done by Mohammed M A et al., where they clearly 

stated that progress of periodontal disease severity is not caused by advancing the age ,but 

rather caused by hormonal alterations in females and increase of plaque formation which is 

more in males than females in almost all age groups except in older age groups.
10

 

The relationship between biting ability and periodontal status is controversial. A study done 

by Alkan, A., Keskiner, I , et al.,using pressure-sensitive sheets showed that the biting ability 

of subjects with healthy periodontium was significantly greater than that of chronic 

periodontitis patients.
11 

 Bite force is influenced by various morphologic and physiologic 

factors such as age, gender, periodontal status of the teeth, disorders of temporomandibular 

joint, and dentition status. Among right and left side first molar regions, males have shown a 

 MRI  STRESS 

Spearman's rho MRICORONAL Correlation Coefficient  -.290 

FLATTENING Correlation Coefficient  .172 

OSTEOPHYTES Correlation Coefficient  .121 

MRISAGGITAL Correlation Coefficient  -.290 

MRISAGGITALFLATTENING Correlation Coefficient  .172 

OPENMOUTH Correlation Coefficient  -.290 

OPENMOUTHFLATETENING Correlation Coefficientt .172 

OPENMOUTHOSTEOPHYTES Correlation Coefficient  .121 
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greater mean bite force on left side compared to females, which is in accordance with the 

studies done by LiciaManzon et al., & Marcelo Palinkas et al.,
 12,13

In a consensus specialized 

literature by Braun S et al., and Silva JB, they had clearly stated that, maximum bite force 

will be greater in men due to the larger muscle fibers present in this gender.
14,15.

 This is also 

in accordance with the studies done by Ikebe K et al., M. Morita et al.,where they clearly 

stated that ageing, female gender, and reduction in the number of present teeth were 

negatively associated with biting force.
16,17

 According to C.K. Yeh, et al., it was shown that 

bite force was also found to be positively correlated with salivary flow, regardless of age or 

gender.
18

 

 In the current study, bite force has shown weak positive correlation with the clinical 

attachment level, though it’s not significant. Takeuchi N, Yamamoto T. have clearly stated 

that reduced periodontal support was found to be associated with decreased total biting force 

and with increased biting pressure (defined as force per 1 mm
2
 of occlusal contact area).

19
  In 

support of this, Kleinfelder and Ludwig also suggested that treated chronic periodontitis 

patients could generate maximal bite forces to the same level as subjects with healthy 

periodontia.
20

 In contrary to this, Morita et al., found that periodontal condition had little 

effect on biting abilities by using pressure-sensitive sheets.
17

 Within the parameters of the 

study design, significant correlation was seen between Bite Force and Stress condition ,where 

in limited data is available in support of this current finding.It indicates that with increased 

stress there will be increase in bite pressure rather than bite force which in turn can cause 

destructive changes to the periodontium ultimately leading to Clinical attachment loss and 

periodontal disease. There is relatively non-significant deeper pocket depth and clinical 

attachment loss in males than females. These stressed asymptomatic individuals had shown 

Interdental CAL greater than 3mm which clearly indicates the periodontitis condition 

(STAGE –II; GRADE-B) as per recent AAP 2017 classification. 

According to Hannam et al.,the mechanoreceptors of the periodontal ligament regulate the 

loading forces during mastication caused by the masticatory muscles. Thus, decreased 

periodontal support may decrease the threshold level of mechanoreceptor function. This 

condition can cause changes in the biting function.
3 

Williams et al. also reported that people 

with lack of attachment showed diminished sensory function.
21

 

Taking the MRI findings into consideration, where the coronal view closed mouth image 

parameters were compared with gender wise distribution, no statistical significant differences 
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were reported. In contrast to this study, Lepine JP, Briley M had clearly stated that 

approximately 75.0% of Major Depressive Disorders (MDDs) of the non-psychotic type 

patients complained about migraines and among them the highest index was women.
22

In MRI 

coronal view (closed mouth) and sagittal view (closed mouth and open mouth) images, all 

MRI slices were traced by the principal investigator to identify any pathological changes in 

articular structures (i.e., the condyle of the mandible and the articular eminence of the 

temporal bone) and the articular disk.   

In our study, Osteoarthritic changes of condyle, mild changes were observed in both males 

and females with a ratio of 9:10. Even though this is not significant, it indicates the early 

osteoarthritis changes in the condyle of these particular individuals. SLPC Lopes et al., has 

done a study on clinical and MRI findings of the temporomandibular joint (TMJ) in patients 

with major depressive disorders (MDDs) of the non-psychotic type, where no direct 

relationship could be determined between major depressive disorders and temporomandibular 

disorders.
23

This is also in accordance with numerous studies, Larheim TA has clearly stated 

in his study that, disc displacement and osteoarthritis are coexisting, and this association has 

been demonstrated both in clinical studies and in autopsy materials.
24

 However, it is 

controversial whether disc displacement leads to osteoarthritis or vice versa. In joints with 

disc displacement without reduction and normal cortical bone at baseline, osteoarthritis has 

been demonstrated to develop over time. In a recent longitudinal study by Schiffman EL et 

al., where 401 persons were taken in the study, the authors concluded that osteoarthritis could 

be a result of, or a precursor for, disc displacement.
25

This has also been suggested by other 

investigators as well Stegenga B et al., that in joints with evident bone-destructive changes 

and a normally located disc, a traumatic cause or rheumatic disease should be 

suspected.
26

Larheim TA et al., has clearly stated that in inflammatory arthritis the disc is 

most frequently located in a normal position which is very much accordance with our current 

study.
27

 Regarding flattening of condyle, even though its not significant ,the changes in the 

shape of the condyle were seen in both males and females with a ratio of 9:11. Same was 

considered with the osteophytes also. Even though there was no significant relationship seen 

in the study, they were seen in some individuals of both males and females with a ratio of 5:4. 

For thickening of a LPM attachment, 1:3 ratios of males and females were affected even 

though results had not shown significant value out of fifty individuals. 

As per studies done by Larheim TA et al., Braun HJ et al.,, chronic and excessive functional 

loading of the TMJ that exceeds the adaptive capacity of the TMJ leads to accelerated loss of 
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articular cartilage. It is currently accepted that Osteoarthritis is an inflammatory, as well as a 

degenerative process; both factors lead to cortical defects (erosions) and sub articular marrow 

oedema.
28-30

This is in accordance with our study where osteophytes in 5males and 4 females 

were observed in MRI sagittal view closed mouth and open mouth images, without any 

statistical significance. 

In our study flattening shape of condyles in 9males and 11 females were detected in both 

MRI- coronal view closed mouth and sagittal view closed mouth and open mouth images 

which was not statistically significant. This is in accordance with the studies done by 

Larheim TA, et al., Boeddinghaus R et al., where the imaging features of the proliferative 

phase of Osteoarthritis in the TMJ are articular surface flattening, sclerosis, cortical 

thickening and irregularity, osteophytes, subcortical lucencies, and ossified intraarticular 

bodies were detected.
29,31

 Idiopathic condylar resorption is another condition, also known as 

progressive condylar résorption, represents an accelerated process of condylar erosion and 

resorption that occurs in adolescent females with disc displacement who usually have a small 

or retrognathic mandible. Hormonal influences are thought to make the condyle vulnerable to 

excessive biomechanical load, following active resorption; there is remodelling leading to 

small condyle with a flattened articular surface.
32

The principle differential diagnosis is 

juvenile idiopathic osteoarthirtis, which occurs in a similar age group. 

The MRI for these stressed asymptomatic individuals has clearly depicted a negative 

correlation between MRI changes of TMJ and Bite Force,MRI changes of TMJ and CAL as 

well as MRI changes of TMJ and stress, in the current study. Limitations of study includes, 

smaller sample size, claustrophobia, expensive and very noisy and also contraindicated in 

patients with cardiac pacemakers, implantable defibrillators etc. 

CONCLUSION 

Within the limitations of the study, it can be concluded that males had shown a greater bite 

force than females. Both gendershad experienced moderate to severe range of stress, 

irrespective of their age groups. Based on the preliminary results observed by clinical (stress, 

bite force, periodontal parameters) and MRI examinations (soft tissue changes), no direct 

relationship could be determined between stress and soft tissue changes of TMJ, but due to 

presence of mild osteoarthritic changes in the condyle in few asymptomatic subjects, these 

patients can be more prone to osteoarthritis condition in near future. 
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