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Introduction: The objective of this study was to assess stress and anxiety in 
a sample of elderly patients suffering from temporomandibular joint disorders 
who did not have previously diagnosed emotional disturbances. It is well 
known that patients presenting with temporomandibular joint disorders are 
more commonly affected by anxiety and depression. However, there is a lack 
of data regarding the prevalence of undiagnosed anxiety and emotional stress 
disorders among elderly patients with temporomandibular joint disorders.

Materials and Method: Clinical examination was performed using Research 
Diagnostic Criteria (Axis I). Patients with previously diagnosed and managed 
psychiatric and psychological disorders were excluded. Magnetic resonance 
imaging findings were also used to confirm the diagnosis. Beck Depression 
Inventory and Beck Anxiety Inventory forms were obtained to assess stress and 
anxiety levels. 

Results: A total of 125 patients (103 [82.4%] women and 22 [17.6%] men) 
aged 60 to 87 (71.89 ± 10.39) years were included. The highest depression and 
anxiety scores were found among patients suffering from bruxism, followed by 
those with disc displacement without reduction and myofascial pain syndrome. 
All the patients showed significantly elevated depression levels. 

Conclusion: The emotional health status of elderly patients with intra- 
and extra-articular temporomandibular joint disorders should be attentively 
assessed.
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INTRODUCTION

Temporomandibular joint disorders (TMDs) are fun-
damentally painful, affecting the temporomandibu-
lar joint (TMJ) together with the masticatory system 
and innervation of the head and neck (1), and they 
are detected at an incidence rate of about 25% in 
general society (1). Considering the complex mo-
dality of the TMJ, the symptoms can be variable, 
including local or spreading pain in the TMJ or mas-
ticatory muscles, crepitation, dislocation, or clicking 
on the movement of the TMJ, severe headache in 
the temporal region, and tinnitus (2). Even though 
TMD symptoms were seen in each age group and 
affect 90% of the general population at one or an-
other life stage (3), TMDs were mostly determined 
between the third and fifth decades of life (4). How-
ever, studies focusing on TMDs in elderly patients 
are limited (5).

The aetiological factors of TMDs could be bio-
logical, environmental, social, emotional, and/or 
cognitive. Moreover, the effects of emotional sta-
tus on the symptoms and prognosis of TMDs have 
been widely discussed and several studies have also 
shown that parafunctional habits, muscle hyperac-
tivity, and micro-occlusal trauma could result from 
emotional stress disorders; thus, elevated stress, 
anxiety, and/or depression levels could correlate 
with TMD-related signs and symptoms (6). 

The classification of TMDs was described at the 
International Research Diagnostic Criteria for Tem-
poromandibular Dysfunction Consortium Network 
in 2013 (7) the Validation Project determined that 
the RDC/TMD Axis I validity was below the target 
sensitivity of ≥ 0.70 and specificity of ≥ 0.95. Con-
sequently, these empirical results supported the 
development of revised RDC/TMD Axis I diagnos-
tic algorithms that were subsequently demonstrat-
ed to be valid for the most common pain-related 
TMD and for one temporomandibular joint (TMJ. 
TMDs were mainly subdivided into intra- and ex-

tra-articular pathologies. Among extra-articular 
manifestations, myofascial pain syndrome has been 
shown to be the most frequent cause of orofacial 
pain (42.0%), whereas disc displacement without 
reduction (32.1%) is the most common painful in-
tra-articular pathology (7)the Validation Project 
determined that the RDC/TMD Axis I validity was 
below the target sensitivity of ≥ 0.70 and specific-
ity of ≥ 0.95. Consequently, these empirical results 
supported the development of revised RDC/TMD 
Axis I diagnostic algorithms that were subsequent-
ly demonstrated to be valid for the most common 
pain-related TMD and for one temporomandibular 
joint (TMJ. Besides, osteoarthrosis is suggested to 
be the magnetic resonance characteristic of TMJ 
disc displacement in elderly patients (5). 

Over the last decades, the correlation between 
TMDs and emotional status has been widely stud-
ied (6,8). It is well known that patients presenting 
with TMDs are more commonly affected by anxiety 
and depression (6). However, there seems to be a 
lack of data on the prevalence of undiagnosed anx-
iety and emotional stress disorders among elder-
ly patients with TMDs. Therefore, the objective of 
this study was to assess the level and prevalence of 
stress and anxiety in a sample of patients suffering 
from TMDs.

MATERIALS AND METHODS

This study was conducted in accordance with the 
Helsinki Declaration. Ethical approval was obtained 
from the Committee of Non-invasive Clinical Stud-
ies (03 January 2018, 1/17). The patients were in-
formed, and written consent forms were obtained.

Study Design

This study was conducted between April and 
December 2020; the study groups consisted of pa-
tients who were referred to the Department of Oral 
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and Maxillofacial Surgery with complaints of TMDs. 
The Research Diagnostic Criteria for TMDs (RDC/
TMD) Axis I was applied to identify TMDs (7)the 
Validation Project determined that the RDC/TMD 
Axis I validity was below the target sensitivity of ≥ 
0.70 and specificity of ≥ 0.95. Consequently, these 
empirical results supported the development of re-
vised RDC/TMD Axis I diagnostic algorithms that 
were subsequently demonstrated to be valid for 
the most common pain-related TMD and for one 
temporomandibular joint (TMJ. According to The 
Research Diagnostic Criteria for TMDs (RDC/TMD) 
Axis I (7); 

Group I: Muscle Disorders

• I. a. Myofascial Pain 

• I. b. Myofascial Pain with Limited Opening 

• I. c. Myofascial Pain with Referral 

• I. d. Temporalis Tendonitis 

Group II: Disc Displacements

• II. a. Disc Displacement with Reduction 

• II. b. Disc Displacement without Reduction 
without Limited Opening 

• II. c. Disc Internal Derangement with Reduc-
tion with Transient Limited Opening  

• II. d. Disc Internal Derangement without Re-
duction with Limited Opening  

Group III: Arthralgia/Arthritis/Arthrosis

• III. a. Arthralgia /Arthritis

• III. b. Osteoarthritis /Degenerative Joint Dis-
ease

• III. c. Osteoarthrosis /Degenerative Joint 
Disease

Group IV: Temporomandibular Joint Hypermo-
bility

• IV. a. Subluxation/Luxation 

Group V: Tension-type Headache with Tempora-
lis Muscle Tenderness

• V. a. Infrequent Episodic Tension-type Head-
ache Involving the Temporalis Muscle 

• V. b. Frequent Episodic Tension-type Head-
ache Involving the Temporalis Muscle 

• V. c. Chronic Tension-type Headache Involv-
ing the Temporalis Muscle 

Magnetic resonance imaging (MRI) findings 
were also used to confirm the diagnosis. The pa-
tients were subdivided into five groups according 
to their diagnosis:

• Group I: Anterior disc displacement with re-
duction

• Group II: Anterior disc displacement without 
reduction 

• Group III: Bruxism

• Group IV: Myofascial pain syndrome

• Group V: Control group (patients who pre-
sented with complaints other than TMDs)

Patients with previously diagnosed and man-
aged psychiatric and psychological disorders such 
as depression, anxiety, and personality disorders, 
neurological disorders, Eagle syndrome, rheumato-
logic disorders affecting the TMJ, and acute TMD 
symptoms and those younger than 60 years were 
excluded. Their socio-demographic data and Beck 
Depression Inventory (BDI) and Beck Anxiety Inven-
tory (BAI) forms were obtained. 

Briefly, the BDI consists of 21 questions quanti-
fied by summing the scores between 0 and 3 ob-
tained for each answer, which defines the depres-
sion level (9). Values 0–9 are determined as normal, 
10–18 mild, 19–29 moderate, and 30–63 severe 
depression. Similarly, the BAI is a Likert-type scale 
scored between 0 and 3, which consists of 21 items 
and is used to determine the frequency and level of 
anxiety symptoms (10). Values 0–7 are considered 
normal, 8–15 mild, 16–25 moderate, and 26–63 se-
vere anxiety.

According to the answers and scores obtained 
from the forms and scales, the relationship deter-
minants of anxiety and depression and parameters 
such as the classification of TMDs into two groups 



2021; 24(3): 397-406

400

and their age and gender distributions were com-
paratively assessed.

Statistical Analysis
Study data were analysed using Minitab 17 (Mi-

nitab Inc., State College, PA, USA). The Shapiro–
Wilk test was run to analyse the normality of the 
parameters. In descriptive statistical evaluation, 
one-way analysis of variance, chi-squared test, and 
Bonferroni corrections were used to compare the 
groups. The Mann–Whitney U test was used to eval-
uate parameters which did not show normal distri-
bution. Statistical results were evaluated at a 95% 
confidence interval and p < 0.001 and <0.05 signif-
icance level.

RESULTS
A total of 125 patients (103 [82.4%] women and 
22 [17.6%] men) aged 60–87 (71.89 ± 10.39) years 
were included. The statistical differences in terms 
of age (p = 0.141, >0.05) were insignificant (Table 

1). The mean age of the patients with anterior disc 
displacement with reduction was higher than that of 
the other groups (Table 1). There was no statistically 
significant difference in terms of the gender distri-
bution among the subgroups (p = 0.143, >0.05; Ta-
ble 1). However, the number of women was signifi-
cantly higher in total.

A statistically significant difference was seen in 
depression scores between the patients with TMDs 
and the control group (p = 0.000*, <0.001; Table 
2). The highest depression scores were noted in 
the bruxism and disc displacement without reduc-
tion subgroups (p = 0.000*; Table 3). A statistically 
significant difference was also observed in the as-
sessment of anxiety scores between the groups (p 
= 0.000*, <0.001). The highest anxiety scores were 
found in the bruxism and myofascial pain syndrome 
groups (Table 3). However, a comparative analysis 
of the subgroups revealed that the patients with 
bruxism and disc displacement without reduction 
showed the highest differences compared to the 
control group, and both differences were also near-
ly equal (Table 4).

Table 1. Evaluation of demographic data between subgroups. 

Classification of TMD Age
Gender

♀(n) ♂(n)

Disc Displacement with Reduction 67.30±6.90 21 4

Disc Displacement without Reduction 71.88±11.77 20 5

Bruxism 73.85±12.32 21 4

Myofascial Pain Syndrome 74.93±11.96 20 5

Control 69.25±7.71 21 4

p 1p=0.141 2p=0.143

The number of women was relatively higher in all groups. (TMD: temporomandibular disorder)
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Table 2. Evaluation of depression scores according to the Beck depression inventory. 

Classification of TMD BDS Evaluation of BDS

Disc Displacement with Reduction 9.75 ±7.70 Mild depression

p: 0.000*

Disc Displacement without Reduction 12.40 ±7.90 Mild depression

Bruxism 16.60 ±12.00 Mild depression

Myofascial Pain Syndrome 11.28 ±8.39 Mild depression

Control 5.675 ±3.892 Normal 

All patients showed mild depression scores, which were also significantly higher compared to the control group. (TMD: temporomandib-
ular disorder, BDS: Beck Depression Score)

Table 3. Comparison of Beck Depression Scores between subgroups. 

Comparison of Beck Depression Scores p 

Disc Displacement with vs without Reduction 0.079

Bruxism vs Disc Displacement with Reduction 0.011*

Disc Displacement with Reduction vs Myofascial Pain Syndrome 0.511

Disc Displacement with Reduction vs Control 0.020*

Disc Displacement without Reduction vs Bruxism 0.188

Disc Displacement without Reduction vs Myofascial Pain Syndrome 0.625

Disc Displacement without Reduction vs Control 0.000*

Bruxism vs Myofascial Pain Syndrome 0.042*

Bruxism vs Control 0.000*

Myofascial Pain Syndrome vs Control 0.007*

“*” showing the significant differences. All subgroups showed significantly higher values compared to the control group. Patients with 
Bruxism and disc displacement without reduction showed the highest values, followed by the myofascial pain syndrome. 
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Table 5. Comparison of Beck Anxiety Scores between subgroups. 

Comparison of Beck Anxiety Scores p

Disc Displacement with vs without Reduction 0.091

Bruxism vs Disc Displacement with Reduction 0.002*

Disc Displacement with Reduction vs Myofascial Pain Syndrome 0.209

Disc Displacement with Reduction vs Control 0.021*

Disc Displacement without Reduction vs Bruxism 0.004*

Disc Displacement without Reduction vs Myofascial Pain Syndrome 0.699

Disc Displacement without Reduction vs Control 0.000*

Bruxism vs Myofascial Pain Syndrome 0.039*

Bruxism vs Control 0.000*

Myofascial Pain Syndrome vs Control 0.001*

“*” showing the significant differences. All subgroups showed significantly higher values compared to the control group. Patients with 
Bruxism and disc displacement without reduction showed the highest differences compared to the control group and both differ-
ences were also nearly equal.

Table 4. Evaluation of anxiety scores between subgroups according to the Beck anxiety inventory.

Classification of TMD BAS Evaluation of BAS

Disc Displacement with Reduction 11.28 ±9.74 Mild anxiety

p: 0.000*

Disc Displacement without Reduction 14.03 ±8.71 Mild anxiety

Bruxism 22.65 ±13.50 Moderate anxiety

Myofascial Pain Syndrome 16.23 ±14.70 Moderate anxiety

Control 6.125 ±4.900 Normal 

Elevated anxiety scores were observed in all subgroup, whereas the patients with disc displacements showed mild and bruxism and my-
ofascial pain syndrome patients showed moderate anxiety scores respectively. (TMD: temporomandibular disorder, BAS: Beck Anxiety 
Score)
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All the TMD subgroups showed significant-
ly higher depression and anxiety levels compared 
to the control group. The depression and anxiety 
scores among the subgroups revealed that the pa-
tients with bruxism had the highest scores. Those 
with bruxism and disc displacement without reduc-
tion showed the highest differences compared to 
the control group in the assessment of both depres-
sion and anxiety levels (p = 0.000*).

DISCUSSION
The role of psychological factors in the aetiology of 
TMDs cannot be ignored, as they play a great role 
in many painful conditions and parafunctional hab-
its of the human body (11). Psychological disorders 
have also been defined as key factors in the devel-
opment of TMDs by some authors (12). Therefore, 
the prevalence of anxiety and stress in patients with 
TMDs has been studied in the literature (13). How-
ever, most studies have only focused on the prev-
alence of psychological disorders among patients 
with TMDs. The strength of this research, this is the 
first study to focus on undiagnosed stress and anx-
iety disturbances in elderly patients with TMDs, our 
knowledge.

Saeed and Riaz (14)TMD symptoms may be 
caused by different physiological and/or psychoso-
cial factors. The purpose of this study is to deter-
mine the level of depression in patients with TMD. 
These findings can guide the diagnosis, prevention, 
and treatment of TMDs. In a prospective study, par-
ticipants were screened and underwent a baseline 
physical examination of the head and neck, con-
ducted according to the protocol of Research Diag-
nostic Criteria Axis I for Temporomandibular Disor-
ders(RDC/TMD tried to determine the depression 
levels in patients with TMDs and stated that moder-
ate depression was more frequent in these patients 
(i.e. 30.7%), followed by severe depression (22.0%), 
extreme depression (16.0%), and borderline clinical 
depression (10.0%). Bertoli and de Leeuw (15) re-
ported elevated suicidal ideation, depression, and 

anxiety levels among patients with TMDs, especial-
ly in those with chronic muscle pain, compared to 
the general population. The current study results 
showed that patients with intra- and extra-articular 
TMJ pathologies presented with mild depression 
levels. Additionally, the assessment of anxiety lev-
els revealed that the patients with intra-articular 
pathologies showed mild elevated anxiety levels, 
whereas those with extra-articular pathologies such 
as bruxism and myofascial pain syndrome showed 
moderate levels. Generally, both elevated stress 
and anxiety levels were in accordance with the ex-
isting literature (16).

Surprisingly, a comparative analysis of both the 
anxiety and depression scores of patients suffering 
from TMDs with disc displacement without reduc-
tion and the control group revealed nearly equal 
differences with the bruxism group. In the literature, 
an association between disc displacement with re-
duction and quality of life has been stated previous-
ly (17)43 were included in the present study. Fonse-
ca’s anamnestic index was used for initial screening 
while axis I of the Research Diagnostic Criteria for 
Temporomandibular Disorders (RDC-TMD. Howev-
er, studies focusing on the relation between TMJ 
disc displacement without reduction and elevated 
anxiety and/or depression levels are limited in terms 
of case studies (18). Considering the prevalence of 
the condition, this phenomenon might warrant fur-
ther research. 

Ogura et al (5) evaluated the magnetic resonance 
characteristics of TMJ disc displacement in elderly 
patients and stated that the incidence of disc dis-
placement with osteoarthrosis was significantly high 
(41.9%). In the current study, to avoid undiagnosed 
rheumatologic conditions which could mimic TMD 
symptoms and obscure the perceptions of the pa-
tients, those with osteoarthrosis of the TMJ were 
excluded from the study.

The BDI and BAI scales were developed by 
Beck et al (9) and are used to quantify depression 
and determine the frequency and level of anxiety 
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symptoms (10). In the literature, the validity of both 
methods has been approved by several studies 
(19,20)pain threshold at pressure, pain vigilance, 
oral health-related quality of life (OHRQoL. In a re-
cent study, Maślak-Bereś et al (20)as described by 
the Beck’s Depression Inventory (BDI have assessed 
the relationships between TMD/RDC clinical diag-
noses and psycho-emotional status via the BDI and 
Perceived Stress Scale (PSS-10) and observed that 
in those with pain, the mean values on the BDI and 
PSS-10 scales were higher than those pain-free. Be-
cause of the complex modality of the TMJ region, 
MRI is the gold standard for assessing the internal 
derangements of the TMJ. Therefore, the results of 
TMD studies based solely on RDC and clinical find-
ings could be controversial. In the current study, the 
intra-articular derangements of the TMJ were also 
confirmed via MRI.

Another point to discuss is the similarities in the 
need for treatment of both TMD and psychological 
disturbances. TMD-related problems occur in 90% 
of the population at least once in a lifetime; howev-
er, the need for treatment depends mainly on the 
pain perception and/or functional disturbances of 
a patient. Similarly, undiagnosed depression or el-
evated stress levels are common mental disorders 
with a prevalence varying from 20% to 53% in dif-
ferent decades of life (21), which could have a con-
siderable effect on the health-related quality of life 
and satisfaction levels of patients. Additionally, it 
has also been proclaimed that there could be a sig-
nificant delay in seeking treatment for the mental 
health of patients with TMD symptoms (22). Like pa-
tients with TMDs, not all elderly patients with undi-
agnosed depression or elevated stress levels need 
psychological evaluation and management; howev-
er, it should be kept in mind that undiagnosed de-
pression could also lead to several outcomes if not 
managed properly.

It is also well known that because of the ongo-
ing COVID-19 pandemic, most elderly people are 
in social isolation, which could be a “serious public 

health concern” because of their heightened risk of 
cardiovascular, autoimmune, neurocognitive, and 
mental health problems (23). Moreover, recent stud-
ies have shown that social disconnection puts elder-
ly people at greater risk of depression and anxiety 
(24)but less is known about the distinct contribu-
tions of different aspects of isolation. We aimed to 
distinguish the pathways through which social dis-
connectedness (eg, small social network, infrequent 
social interaction. As observed in the current study, 
the elevated anxiety and stress levels among elderly 
patients with TMDs might be related to their social 
disconnection due to the ongoing COVID-19 pan-
demic; however, further comparative studies with 
long-term results are necessary to determine the 
exact relation. 

This study has clearly shown that bruxism is the 
main condition, which might be correlated to ele-
vated anxiety and stress levels and requires multi-
disciplinary management. Many patients suffering 
from bruxism are also primarily seeking treatment 
from neurologists and/or psychiatrists. In the man-
agement of bruxism, selective serotonin reuptake 
inhibitors (SSRIs) could be a feasible option to over-
come elevated stress and anxiety levels. However, 
at this point, a well-described (still underreported) 
condition should be highlighted. SSRI-associated 
bruxism, which could occur as an adverse reaction 
to antidepressant therapy, is a rare entity which 
neurologists, psychiatrists, and dentists should be 
aware of. Besides, increased blood pressure and 
sleep-related bruxism warrant further research; thus, 
the relationship between sleep apnoea and hyper-
tension has not yet been well documented. Consid-
ering that systemic diseases and medication needs 
increase with age, dentists should properly review 
the medication of elderly patients with TMDs. 

One might suggest that complete denture wear-
ers are more likely to develop TMD symptoms; 
however, no robust association between prosthet-
ic factors and TMD was found in the literature (25). 
Because of the controversies surrounding the asso-
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